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Alseroxylon less toxic than reserpine 


“...alseroxylon is an antihypertensive agent 
of equal therapeutic efficacy to reserpine in 
the treatment of hypertension, but with 
significantly less toxicity.” 


Ford, R-V., and Moyer, J.H.: Rauwolfia Toxicity 
in the Treatment of : Some Observa- 

hens on Comparative Toxicity of Reserpine, a 
Single Alkaloid, wad Alseroxylon, a Compound Cun- 
taining Multiple Alkaloids, Postgrad. 


just two tablets 
4 at bedtime 


Rauwiloid® 
(alseroxyton, 2 mg.) 
for gratifying 
rauwolfia response 
virtually free from side actions 
Rauwiloid® + Hexarnethoniim > 
aheraxylon } mg. ont hex wnethosiom eMonde 250 


ary, 1958. 
combinations in conve:ient single- ablet fore: 


“Meprotabs” are new, coated, white, unmarked 400 mg. tablets 
of meprobamate. ® “Meprotabs” are pleasant tasting, and easy to 
swallow. ® In this new form, the nature of medication is not iden- 
tifiable by the patient. ® ““Meprotabs” are indicated for the relief of 
anxiety, tension and muscle spasm in everyday practice. = Usual 


dosage: One or two tablets t.i.d. “Vi epr ot ab - 


® 
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for the depressed and regressed 


selective increase in psychic energy 


MARSILID 


(iproniazid) Roche 


In both mild and severe depression, Marsilid can restore a sense of 
healthy well-being, with renewed vigor, activity and interests. Patients 
with acute depression refractory to shock treatment have shown a 
heartening response to Marsilid. Even “burned out’ psychotics, un- 
touched by any other therapy, have become more alert, responsive 
and sociable. 


As a psychic energizer, Marsilid is truly unique. It provides continuous 
mood improvement with gradually reduced dosage. Patients do not 
develop resistance to its normalizing effect; there is no tachyphylaxis. 
Marsilid does not elevate blood pressure . . . does not decrease but 
usually stimulates appetite. 


In mild depression, improvement with Marsilid is usually evident 
within a week or two. In severe depressive states of hospitalized 
psychotics, a month or more may be required for apparent response 
... but Marsilid often leads to complete remission, obviating the need 
for shock therapy. 


Note:Marsilid is contraindicated in patients who are agitated, overactive 
or overstimulated, or in those with a history of renal or hepatic disease. 


For complete references and information concerning dosage, indications and contraindications, 
write V. D. Mattia, Jr., M. D., Director of Medical Information, Roche Laboratories, 
Division of Hoffmann-La Roche Inc, Nutley 10, N. 7. 

MARSILID® PHOSPHATE — brand of iproniazid phosphate 

Supplied in scored tablets of 50 mg (yellow), 25 mg (orange), and 10 mg (pink) 


Original Research in Medicine and Chemistry 


The Bulletin of The New York Academy of Medicine, Vol. 34, No. 1, January, 1958. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the Act of August 
24, 1912. Annual subscription United States and Canada $8.00. All other countries $9.00. Single copies 90c. 
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“care of 
the man 


rather than merely 
his stomach” 


° M ° ] t " two-level control of 
1 Da gastrointestinal dysfunction 
Miltown® cn anticholinergic 
at the central level The tranquilizer Miltown® reduces anxiety and tension." **? 


Unlike the barbiturates, it does not impair mental or physical efficiency.’ 


at the peripheral level The anticholinergic tridihexethy] iodide reduces 
hypermotility and hypersecretion. 


Unlike the belladonna alkaloids, it rarely produces dry mouth or blurred vision.** 


indications: peptic ulcer, spastic and irritable colon, esophageal 
spasm, G. I. symptoms of anxiety states. 


each Milpath tablet contains: dosage: 1 tablet t.i.d. at mealtime 
Miltown.® (meprobamate WALLACE) and 2 tablets at bedtime. 


2- /1-2-n- y1-1,3- 
(2-methy n-propy!-1,3-propanediol dicarbamate) available: bottles of 50 et 


references: 1. Altschul, A. and Billow, B.: The clinical use of meprobamate. (Miltown®). New York J. Med. 57: 2361, 
July 15, 1957. 2. Atwater, J. S.: The use of anticholinergic agents in peptic uleer therapy. J. M. A. Georgia 45:421, Oct. 1956. 
3. Borrus, J. C.: Study of effect of Miltown (2-methy!-2-n-propy!-1,3-propanediol dicarbamate) on psychiatric states. 
J. A.M. A. 157:1596, April 30, 1955. 4. Cayer, D.: Prolonged anticholinergic therapy of duodenal ulcer Am. J. Digest. Dis. 
13301, July 19 5. Marquis, D. G., Kelly, E. L., Miller, J. G . Gerard, R. W. and Rapoport, A : Experimental studies of 
behavioral effects of meprobamate on normal subjects. Ann. New York Acad. Se. 67:701, May 9, 1957. 6 Phillips, R. E.: 
Use of meprobamate (Miltown®) for the treatment of emotional disorders. Am. Pract. & Digest Treat. 7:1573, Oct. 1956. 
7. Selling, L S.: A clinical study of Miltown®, a new tranquilizing agent J. Clin. & Exper. Psychopath. 17:7, March 1956. 
8. Wolf, 5. and Wolff, H. G.: Human Gastric Function, Oxford University Press, New York, 1947 
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help reduce 
the pressures 
IN your 
patients 


for total management \_ 
of your hypertensive Ww 


patients rely upon 


RAUDIXIN 


Squibb Whole Root Rauwolfia Serpentina 


Raudixin provides gradual, sustained ows of 
blood pressure in hypertensive patients, as well as 
a mild bradycardia. Hence, the work load of the 
heart is reduced. ‘ 

. often preferred to reserpine in private 
practice because of the additional activity 
of the whole root.” 


Corrin, K. M.: Am. Pract. & Dig. Treatment 8:721 (May) 1957. 


SQUIBB 


help reduce 
the pressures 
ON your 


Tranquilizing Raudixin helps relax the anxious 
hypertensive patient so that he is better able to 
cope with external presstires without being over- 
whelmed by them. By reducing these anxieties and 
tensions, Raudixin helps break the mental tension 
—hypertension cycle. 

Dosage: Two 100 mg. tablets once daily; may be adjusted 


within rangeof 60 to 300 mg. Supply: 50 and 100 mg. tablets. 
Bottles of 100, 1000 and 5000. 
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THE FINE NEW ELECTROCARDIOGRAPH 


The “‘Versa-Scribe”’ is a completely new 
instrument offering features of conven- 
ience, superior performance and versa- 
tility not now available in any other 
portable direct-writing Electrocardio- 


ph. 
Use of the most modern electronic 
techniques, including transistors and 
printed circuits, combined with the 


CAMBRIDGE 
ALSO MAKES 


the “Simpli-Scribe” Direct 
Writing Electrocardi ph 
shown, the “Simpli-Trol” 
Portable Model, Multi- 
Channel Recorders, Pulmo- 
nary Function Tester, Oper- 
ating Room Cardioscopes, 
Educational Cardioscopes, 
Electrokymographs, Ple- 
thysmographs, Amplifying Stethoscopes, Research 
H Meters, Automatic Continuous Blood Pressure 
rders and Instruments for Measuring Radio- 
activity. 


THE ERSATILE ELECTROCAROIOGRAPH 


craftsmanship of skilled instrument 
makers of long experience, has not only 
made possible a superior performing 
electrocardiograph, but one possessing 
fine appearance, small size (5144" x 1014" 
x 17"), and low weight—20 pounds. 
Send for literature or a demonstra- 
tion, Doctor. The “Versa-Scribe”’ will 
your “electrocardiograph of choice.” 


CAMBRIDGE INSTRUMENT CO., Inc. 
3744 Grand Central Terminal, New York 17, N. Y. 
Cleveland 15, Ohio, 1720 Euclid Avenve 
Detroit 2, Mich., 7410 Woodword Avenve 
Oak Park, Ill., 6605 West North Avenue 
Philadelphio 4, Pa., 135 South 36th Street 
Silver Spring, Md., 933 Gist Avenue 
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PEPTIC 
HYPER- 


PROMPT PROLONGED 


KOLANTYL 


relieves spasm pain...the superior antacid with anti- 
spasmodic* action...no atropine or belladonna-like side effects." 
controls acid ...the preferred antacid . . . neutralizes 
hyperacidity promptly.2 promotes healing. ..the protec- 
tive antacid... provides a soothing coating that covers the ulcer- 
ated area.’ halts erosion. ..the preventive antacid... anti- 
enzyme action curbs necrotic effects of pepsin and lysozyme.‘ 
dosage: Adults: 2 to 4 teaspoonfuls Gel or 1 to 2 Tablets (should 
be chewed), every three hours as needed. Children: 1 or 2 tea- 


spoonfuls Gel t.i.d. *Bentyl— Merreti’s Quick-acting and safe antispasmodic. 


1. ‘McHardy, G. and Browne, D.: South. M. J. 45:1139, 1952. 2. Hufford, A. R-: Rev. Gastroenterol. 
18:588, 1951. 3. Johnston, R. L.: J. Indiana M. A. 46:869, 1953. 4. Miller, B. N.: J. South Carolina 
_M. A. 48:245, 1952. 


THE WM. S. MERRELL COMPANY 
New York « CINCINNATI! + St. Thomas, Ontario 
Another Exclusive Product of Original Merrell Research 
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FERGON 


IRON without wnilation FOR ALL SIMPLE 
Tablets of 5 grains and 2% grains IRON DEFICIENCY ANEMIAS 
Elixir 6% (5 grains per teaspoonful) PREGNANCY 


N BEFORE AND AFTER SURGERY 


f G 0 N Cc C CAPLETS® 


No Nausea 

No Abdominal Cramps 

No Constipation 

450 mg. ferrous gluconate and No Diarrhea 

200 mg. ascorbic acid in approximately 90% of patients 


IRON and VITAMIN C 


New 
FERGON PLUS Snproved 


Ferrous gluconate with vitamin B,2 and Intrinsic Factor 
Concentrate, folic acid and vitamin C. 


2 Caplets = 1 U.S.P. oral unit of Anti-Anemia Activity 
without gastro-intestinal upset 


Fergon (brand of ferrous gluconate) and Caplets, trademarks reg. U.S. Pot. Off. 
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Diabetes 

— diet alone 
27 patients 
(21%) 


e Diabetes 
Potentiai —on insulin 
Diabetes 18 patients 

16 patients (14%) 
(13%) 


Non-Diabetic 
65 patients 


K (52%) 


should a non-diabetic, 
transient glycosuria ever be 
considered unimportant? 


Never. A patient showing even a mild transient glycosuria should 
be observed for years as a diabetic suspect.* 


Ultimate diagnosis on 126 patients with a previous transient mild 
glycosuria. Twenty diabetics were discovered 5-10 years after a 
recorded glycosuria— 10 diabetics after more than 10 years.* 
*Murphy, R.: Connecticut M. J. 2/:306, 1957. 


COLOR CALIBRATED CLINITEST 


the STANDARDIZED urine-sugar test 
for reliable quantitative estimations 


+ full color calibration, clear-cut color changes 

+ established “plus” system covers entire critical range 

+ Standard blue-to-orange spectrum long familiar to diabetics 
« unvarying, laboratory-controlled color scale 


AMES COMPANY, INC ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 45457 


CLINIQU 
CLINICAL BRIEFS FOR MOI 
t 


VISUAL HEART CLINIC — ONE OF A SERIES 
ARTERIOSCLEROTIC HEART DISEASE 
ROENTGEN CONFIGURATION 
Postero-anterior position 
Moderate left ventricular enlargement 
with prominence and calcification of 

aortic knc b. 
Taken from White Laboratories’ Technical Exhibit, 


American Medical Association, 105th Annual Meeting, 
Chicago, June 11-15, 1990. 


(WHITE'S BRAND OF AMORPHOUS GITALIN) 


“Safe and effective mainte- 


nance therapy with digitalis 


glycosides had been a problem 


at our institution until we used 
gitalin [|GITALIGIN]...’’* 


e Safest—the only cardioactive 
glycoside whose therapeutic dose 
is \4 its toxic dose. 


¢ Moderate rate of elimination. 
e Short latent period. 


e Uniform clinical potency. 


Patients now on other cardiotonics may be 
easily maintained on Gitaligin: 0.5 mg. of 
Gitaligin is approximately equivalent to 
0.1 Gm. digitalis leaf, 0.1 mg. digitoxin, 
0.5 mg. digoxin. 


GITALIGIN TABLETS — Bottles of 30, 100 and 1000. 


GITALIGIN DROPS—30 cc. bottles with dropper 
calibrated for 0.05, 0.1, 0.2, 0.3, 0.4 and 0.5 mg. 


+ now available 


GITALIGIN INJECTION —5 ec. ampuls contain- 
: ing 2.5 mg. (0.5 mg. per ee.) of Gitaligin. : 
: Packages of 3 and 12 ampuls. 


*HARRIS. R.. AND DEL GIACCO R.R.: AM HEART J. (AUG.) 1956, BIBLI- 
OGRAPHY ON REQUEST 


LIGIN 


White Laboratories, Inc. * Kenilworth, New Jersey 
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Lederle announces a major drug with great new promise 


a new corticosteroid created to minimize the 
major deterrents to all previous steroid therapy 
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Triamcinolone LEDERLE 
9 alpha-fluoro-16 alpha- hydroxyprednisolone 


0 a new high in anti-inflammatory effects with lower dosage 


(averages V3 less than prednisone) 


O a@ new low in the collateral hormonal effects associated 


with all previous corticosteroids 

0 No sodium or water retention 

0 No potassium loss 

@) No interference with psychic equilibrium 


@) Lower incidence of peptic ulcer and osteoporosis 
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DARVON (Dextro Propoxyphene 
Hydrochloride, Lilly) is equally as 
potent as codeine yet is much better 
tolerated. Side-effects, such as nau- 
sea or constipation, are minimal. 
You will find ‘Darvon’ helpful in 
any condition associated with pain. 
The usual adult dose is 32 mg. 
every four hours or 65 mg. every 
six hours as needed. Available in 
32 and 65-mg. pulvules. 


DARVON 
LIFTS THE BURDEN 


DARVON COMPOUND (Dextro 
Propoxyphene and Acetylsalicylic 
Acid Compound, Lilly) combines the 
antipyretic and anti-inflammatory 
benefits of ‘A.S.A. Compound’* with 
the analgesic properties of ‘Darvon.’ 
Thus, it is useful in relieving pain as- 
sociated with recurrent or chronic dis- 
ease, such as neuralgia, neuritis, or 
arthritis, as well as acute pain of trau- 
matic origin. The usual adult dose is 
1 or 2 pulvules every six hours as 
needed. 


Each Pulvule ‘Darvon Compound’ provides: 


‘Darvon’ 
Acetophenetidin 


32 mg. 
162 mg. 


‘A.S.A.’ (Acetylsalicylic Acid, Lilly). ati. . me mg. 


Caffeine 


32.4 mg. 


*A.S.A. Compound’ (Acetylsalicylic Acid and Acetophenetidin Compound, Lilly) 


ELI LILLY AND COMPANY © INDIANAPOLIS 6, INDIANA, U.S.A. 
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The non-narcotic analgesic with the potency of codeine 
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INTRODUCTORY REMARKS* 


First Annual Postgraduate Week 


Rosert L. Levy 


President, The New York Academy of Medicine 


GHHERE is at present under way a survey of the entire organi- 

4) zation of The New York Academy of Medicine. A 
i i statement outlining its purposes and scope appeared in 

a] the October issue of the Bulletin, published last week. 
2sesese5e5% [he ultimate aim of this thorough self-examination is 
to make more effective, in terms of current thinking, the various services 
rendered. It is logical to assume that the Academy should find its field 
of greatest usefulness, to the medical profession and to the community, 
in filling needs which cannot be fully met by other agencies. 

One of the important functions of the Academy lies in the domain 
of graduate study. The Committee on Medical Education, under the 
chairmanship of Dr. Louis J. Soffer, has been keenly aware of the 
many excellent courses and exercises offered by the medical schools and 
hospitals of New York. It appeared likely, therefore, that a relatively 
short program, embracing diverse topics, and including both basic and 


* Made at the first lecture session of the Postgraduate Week, replacing the Graduate Fortnight of 
former years, of The New York Academy of Medicine, October 7, 1957. 
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clinical aspects of disease, might be met with greater enthusiasm than 
a longer session covering a more limited area. This formula for the 
first Postgraduate Week, which replaces the former Graduate Fort- 
night, is frankly an experiment and is designed to appeal not only to 
mature practitioners but also to the younger groups working in hospi- 
tals and research laboratories. The Academy wants particularly to enlist 
the interest, in all of its affairs, of physicians still in training, for they 
are the potential leaders of the future. 

On a previous occasion it was suggested that, to attract an eager 
audience, “there must be fostered an atmosphere of genuine intellectual 
interest spiced with a practical flavor”. Surely the title “Research 
Contributions to Clinical Practice” promises to meet these specifica- 
tions. On behalf of the Academy, I bid you welcome, with the hope 
that you will enjoy this week and will feel that the time has been 
spent profitably. Comments, in writing, favorable or otherwise, will be 
received gratefully and may be sent to the Director, Dr. Howard Reid 
Craig, at this address. 

Fully responsible for the high quality of this year’s Postgraduate 
Week are the members of the Program Committee, chaired by Dr. 


Isidore Snapper. They have given much time and thought to planning, 
and have assembled a galaxy of star performers. It now gives me 
pleasure to present Dr. Snapper and to turn the meeting over to his 
wise guidance. 


Bull. N. Y. Acad. Med. 
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ASPECTS OF CARBOHYDRATE AND 
PHOSPHATE METABOLISM IN DIABETES* 


The Wesley M. Carpenter Lecture 


C. Srapie 


Emeritus Professor of Research Medicine, University of Pennsylvania School of Medicine, 
Philadelphia, Pa. 


~ sHALL discuss three subjects in the field of diabetes: 
1. The chemical structure of insulin; 
2. The defect in carbohydrate metabolism in the dia- 
betic animal; 
Some recent work on phosphate metabolism in the 
diabetic cat. 


1. THe Srrucrure or INSULIN 


There are a group of hormones which are proteins of large mole- 
cular weight: for example, growth hormone, ACTH, and insulin, In 
the case of insulin, the molecular weight has a minimum value of about 
6000 and the determination of the order in which the constituent amino 
acids are joined together in peptide linkage presents a difficult problem. 
Insulin is the only protein hormone whose structure is completely 
known. Most of the work in this field has been done by Sanger in 
England. 

The general method of study is simple in principle but arduous 
in practice, Initial studies on insulin showed that it was composed of 
two large polypeptide chains named A and B respectively. The A chain 
had glycine as a terminal amino acid; the terminal amino acid of the 
B chain is phenyl alanine. The detailed structure of these chains is 
obtained by the following general method: By choice of the investiga- 
tor, the chain is hydrolyzed to a varying extent by a variety of 
methods; for example, acid hydrolysis for different lengths of time; 
or by specific proteolytic enzymes such as pepsin, trypsin, chymo- 
trypsin, or proteinases from bacteria or other sources. The resulting 


mixture may be composed of single amino acids, or dipeptides, tripept- 


* Presented at The New York Academy of Medicine, October 8, 1957, at its Postgraduate Week, 
replacing the Graduate Fortnight of former years. 


January 1958, Vol. 34, No. 1 


6 W. C. STADIE 


STRUCTURE ofthe INSULIN MOLECULE 
(from Songer, 1956) 


Chain A 
21 Amino Acids 


| | Chain B 
S S 30 Amino Acids 
Phenyl- | | 
alanine 
7 30 


Fig. 1—Structure of the insulin molecule. (Data from Sanger, 
F. The structure of insulin, in Currents in biochemical research, 
1956.) 


ides, or longer polypeptides, This mixture is treated with fluorodi- 
nitrobenzene which combines with all terminal free amino groups 
including, of course, the newly formed ones. In this way strongly 
colored dinitrophenyl derivatives are formed which, after extraction 
with suitable solvents, may now be isolated in a pure state by appro- 
priate methods of separation such as column or paper chromatography. 
Analytical methods are then used to identify the amino acids in the 
various fractions isolated. The terminal amino acid in each instance is 
easily recognized on account of the color of the dinitrophenyl deriva- 
tive and, of course, indicates the site of cleavage by hydrolysis from 
the carboxyl group of the adjacent amino acid with which it was com- 
bined in peptide linkage. The various fractions are then split by further 
hydrolysis and again treated with dinitrofluorobenzene to form new 
dinitropheny! derivatives. Separation of the new peptides is again done 
and the process of analysis repeated. A new set of peptide linkages 
is thus revealed. These manipulations are repeated over and over again 
until the knowledge obtained is sufficient to piece together the total 
structure of the protein. The method is prolonged and tedious requir- 
ing the isolation and analysis of hundreds of different peptides obtained 
by various methods of proteolysis. 

The structure of insulin according to Sanger is shown in Figure 1. 
Each block represents one amino acid. There are 16 different amino 


Bull. N. Y. Acad. Med. 
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METABOLISM IN DIABETES 


acids in the molecule of insulin, but the total number of residues is 51. 
The minimum molecular weight is about 6000. The A chain contains 
z: amino acids, glycine being the terminal acid; the B chain contains 
30 amino acid residues, the terminal acid being phenyl alanine. These 
chains are linked together by two disulfide bridges derived from the 
amino acid cysteine occupying positions 7 and 20 on the A chain and 
7 and 1g on the B chain respectively. In addition, there is an intrachain 
disulfide bridge indicated as shown between the 6th and 11th amino 
acid on the A chain. 

Practically nothing is known about the relation of the structure 
to the metabolic activity of insulin. Minor variations in the make up of 
the two chains have been observed in insulins obtained from different 
species with no apparent variation in the physiological activity of the 
hormone. The A and B chains alone have no metabolic action, Ap- 
parently the disulfide bonds are of great significance because if they 
are oxidized the insulin loses its biological activity. Indeed, the relation 
of the structure of a protein hormone to its biological action is a 
fascinating field for future research. 

Isotopic Insulin: A short discussion of isotopic insulin is in order 
here. There are a considerable number of problems in which the avail- 
ability for experimental purposes of isotopic insulin would be of great 
advantage. For example: 1) The locus of insulin following equilibra- 
tion of tissues in vitro or after intravencus injection in the intact animal, 
could easily be determined. 2) Isotopic insulin preparations are avail- 
able with such high radioactivities that 1o7* gm. or about a millionth 
of a unit can easily be determined. Experiments relating metabolic ac- 
tivity to minute amounts of insulin in tissue are thus possible. 3) Experi- 
ments designed to illume the field of the metabolism of insulin itself 
can be done by following concentrations in tissues and urine after 
injection into animals under different experimental conditions. 

There are three ways in which insulin can be converted into radio- 
active forms: 1) By iodination with I'*'. This is easily accomplished 
by incubating the insulin solution under suitable conditions with I 
followed by dialysis to remove excess free iodine. The iodine combines 
with the carbon atoms of the benzene ring of tyrosine. In practice only 
about one out of a thousand of the tyrosine residues in the insulin 
molecule are iodinated. The metabolic activity of the iodinated insulin 
is unchanged. However, following injection into the intact animal, the 
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iodine may be rapidly separated from the insulin, Presumably this 
separation occurs in the kidney, the iodine being rapidly excreted as 
iodide ion or centained in small peptides which, unlike insulin, are 
dialyzable. 2) By the formation of sulfate ester using H2S*O, with the 
alcoholic group of threonine, This preparation is somewhat more diffi- 
cult than iodination. But the preparation has a half life of about 80 days 
compared with 8 days in the case of I'*'. Furthermore, availability of 
two different radioactive isotopic insulins makes it possible to check 
observed phenomena in two ways. As in the case of I'** insulin, S* in- 
sulin appears not to have lost any of its metabolic activity. 3) The third 
method of preparing radioactive insulin is to incorporate C** into the 
insulin molecule. This is accomplished by preparing cultures of pan- 
creatic tissue in a medium containing some amino acid containing C™, 
e.g., C'* alanine or glycine, The tissues are then worked up for the isola- 
tion of the newly formed insulin containing the isotopic amino acid. 
Small amounts of insulin containing relatively low amounts of radio- 
activity have been prepared by this method but the usefulness of the 
method is limited to a study of the structural characteristics of insulin. 


2. METABOLISM IN THE DiABeTic ANIMAL 


The understanding of the symptoms of a metabolic disease such as 
diabetes is dependent upon a knowledge of the chemical reactions which 
underlie biological activity. A requisite for this understanding is a 
knowledge of the functions of the enzymes and co-enzymes which bring 
about a series of orderly molecular changes in the available foodstuffs 
within the cell. Cellular homeostasis can then be discussed in terms of 
the complex reactions catalyzed by the cellular enzyme systems. When 
these finely integrated chemical reactions are disturbed, there is a de- 
parture from normal metabolic function; the abnormal condition which 
results is the disease. But enzymatic action is influenced by a great variety 
of endocrines arising, for example, from the alpha or beta cells of the 
islands, from the pituitary, adrenals, etc. In diabetes, these considerations 


generate two separate problems for investigation. The first is the 
problem of the metabolic defect, that is, the recognition of the nature 
of the disturbances of the complex interrelations of enzymes, co- 
enzymes, and hormones which occur in this disease. The second is 
the problem of the mode of action of insulin; that is, the description 


of the mechanisms by which insulin eliminates these metabolic defects. 
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Thirty-five years have elapsed since the discovery of insulin; never- 
theless, these two problems are still obscure and continue to be fields 
for active experimentation and speculation. | propose to discuss in this 
paper some experiments designed to illuminate these two areas, A pattern 
begins to reveal itself and I shall undertake to describe this pattern 
as I see it. 

One more remark of a general character needs to be made, | believe, 
before plunging into the discussion of details of metabolism in diabetes. 
Study of the diabetic defect and the mode of action of insulin can be 
approached in two ways. The first is to couch the discussion in terms 
of specific chemical reactions. For example, we may ask: Is the reaction: 

Glucose + phosphate = glucose-6-phosphate 
that is, the hexokinase reaction, impaired in the diabetic state? Or: Does 
insulin accelerate the reaction: 
2 acetyl Co-A = butyryl Co-A 

a reaction necessary for the synthesis of higher fatty acids? Indeed, our 
knowledge of the metabolic aspects of diabetes is almost exclusively 
composed of the answers to innumerable questions of a similar char- 
acter. 

The second approach is to direct our speculations toward possible 
alterations of molecular configurations of tissue catalysts: For example, 
we may ask: Is insulin an integral part of an enzyme system so that 
the “fit” of some substrate is improved and catalysis is accelerated? Or: 
Does insulin become part of an electron chain so that an assumed impe- 
diment in electron flow is removed and therefore oxidation of some 
substrate is increased? This field of “molecular medicine” has scarcely 
been touched. Linus Pauling has made the initial explorations in his 


description of the molecular changes in hemoglobin occurring in sickle 
cell disease and other abnormal hemoglobin syndromes. Pauling" also 


speculated about the possible therapeutic elimination of the enzymatic 
defect which is at the basis of phenyl pyruvic oligophrenia, In diabetes, 
the only demonstration of what might be called a molecular phe- 
nomenon is the demonstration in our laboratory? that insulin is bound 
by tissues. In the rat diaphragm, the reaction is very rapid and the 
bound insulin exhibits all of its characteristic properties. 

A short discussion of this phenomenon is appropriate here. The 
introduction of insulin labelled with radioactive iodine made it possible 
to measure with accuracy the minute amounts of insulin bound to 
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tissue, It was shown, for example, that the increased glycogen synthesis 
from glucose by the isolated rat diaphragm was proportional to the 
amount of insulin bound to the tissue. Thus, for the first time, the 
response of a tissue to a known amount of hormone in accelerating a 
specific chemical reaction was measured. Almost all the tissues of the 
body bind insulin but in different concentrations. The amount bound 
by muscle or liver tissues with high rates of metabolism, is high. The 
binding capacities of the structural elements of the liver, 1.¢., mito- 
chondria, nuclear fraction, and microsomes, are different, indicating a 
specificity of the binding. The brain, which has never been shown to 
react to insulin, shows no bound insulin following intravenous injection 
of the hormone in the intact animal. This organ, then, appears to have 
a metabolism not requiring insulin. 

In the case of the rat diaphragm studied in vitro, the behavior of 
the bound insulin is in complete accord with our knowledge of its 
action obtained in other ways. For example, the response to bound 
insulin is diminished in the alloxanized animal. It is also diminished by 
the injection of cortisone and growth hormone, which are known to 
be insulin antagonists. In the hypophysectomized rat, amounts of bound 
insulin which in the normal rat are without effect upon glucose uptake, 
have almost maximum effects. This is in accord with the well known 
insulin sensitivity of the hypophysectomized animal. Adipose tissue and 
lactating mammary gland also respond to bound insulin, The binding 
of insulin by tissues may have analogous implications to the binding 
of substrates by enzyme systems. For example, Stetten has attempted 
to calculate for insulin-tissue binding a constant similar to the Michaelis- 
Menten constant for enzyme-substrate binding. However, the full 
significance of the phenomenon remains to be worked out. 

These concepts of the metabolic effects of insulin are necessarily 
complex but inevitably yield practical benefits. One recent practical 
benefit gained from the knowledge of the action of insulin accumulated 
during the past quarter century is the evaluation of the therapeutic 
usefulness of the hypoglycemic drugs recently introduced in the treat- 
ment of diabetes. The experimenter had available patterns of behavior 
of the metabolism of the mammalian organism in response to the admin- 
istration of insulin. With this knowledge, similar experimental designs 
could be formulated for testing the action of the oral hypoglycemic 
drugs. Thus, within a relatively short space of time it was shown that 
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the responses of mammalian metabolism to the drugs were quite different 
from those of insulin. They were, therefore, not insulin substitutes but 
accessory agents which could be used with benefit in a limited number 
of cases. 

Turning now to the discussion of metabolism in diabetes, there are 
two hypotheses which have been formulated to explain why the early 
steps in the metabolism of glucose are impaired in diabetes. The first 
metabolic reaction of glucose is a reaction with inorganic phosphate to 
form glucose-6-phosphate catalyzed by the enzyme hexokinase. This 
phosphorylation of glucose is a prerequisite for its further metabolism. 
Impairment of this reaction would necessarily bring to a halt all further 
metabolic reactions of the sugar. Experiments reporting inhibition of 
the hexokinase reaction in extracts of the muscles of diabetic animals 
have been reported, but these findings have not been confirmed. So 


far as muscle is concerned, it is now generally held that impairment of 
the hexokinase reaction does not play any role in the decreased ability 
of the muscle to metabolize glucose. However, this conclusion does 
not necessarily hold for the liver, and the possibility still remains that 
a defect of glucose metabolism in that organ might be due to deficient 


glucose-6-phosphate formation owing to an inhibition of hepatic hexo- 
kinase. 

A second hypothesis concerning insulin action in muscle involves 
the role of the cell membrane in early glucose metabolism. This was 
first suggested by Hoeber* in 1927, who proposed a “membrane theory 
of diabetes”. He said: “One thinks that an abnormal constitution of 
the cell membrane does not allow the simple sugars to reach their normal 
locus of breakdown. If one considers the above possibility we may 
substitute for the present theory of diabetes, which is based upon 
concepts of abnormal enzymatic activities, another theory, namely, the 
membrane theory of diabetes.” Hoeber himself presented no experi- 
mental data to support this hypothesis and some 25 years passed before 
two investigators, Levine* of Chicago and Ross** of London, studied 
the possible role of permeability factors in diabetes, each approaching 
the subject from different points of view. 

Levine’s experimental design was simple in principle. First, he used 
the completely eviscerated dog. Second, he selected sugars, for example, 
galactose, which are not metabolized by these eviscerated animals. Using 
this experimental system, he calculated the volume of distribution of 
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sugars following intravenous injection from the constant levels of blood 
sugar established. He found, for example, in the case of galactose, that 
in the absence of injected insulin, the blood galactose levels established 
indicated a volume of distribution of 45 per cent of the body weight, 


approximately that of the extracellular space. In the same preparation, 
when insulin was simultaneously injected with the galactose, the volume 
of distribution was 70 per cent of the body weight, essentially that 
of body water. Levine concluded from these data that in the absence 
of insulin the galactose was practically excluded from the muscle cell. 
Following insulin injection the barrier which had excluded the sugar 
from the cell was eliminated; the galactose then distributed itself 
throughout the whole of body water. In similar experiments Levine 
studied other sugars and he divided them into two groups: 1) those 
which were nonresponsive to insulin, that is, the volume of distribution 
was unchanged by the injection of insulin; and 2) those sugars which 
were insulin responsive in that the volume of distribution was increased. 
In this latter group were placed d-galactose, |-arabinose and d-xylose. 
Levine called attention to the fact that the structures of these sugars 
with respect to carbons 1, 2, and 3, were similar and hence he concluded 
that the entrance of sugar into muscle “is governed by a transfer sys- 
tem which is specifically adapted with respect to chemical structure”. 
Glucose itself cannot be used in Levine’s eviscerated preparation be- 
cause, unlike galactose, it is metabolized in the peripheral tissues. There- 
fore a constant blood level of glucose from which the volume of dis- 
tribution can be calculated is not established. However, Levine included 
glucose in the insulin-responsive group because the structure of its first 
three carbon groups is similar to that of the sugars experimentally shown 
to be insulin responsive. 

Ross at the London Ophthalmological Institute approached the 
subject in a different way. Initially he was interested in studying the 
rate of penetration of a variety of chemicals from the blood stream 
into the aqueous humor through the ciliary body, He calculated his 
results in terms of a “permeability constant” and he compared this 
constant with the relatively lipid solubility of the substance, that is, the 
ratio of its solubility in alcohol to its solubility in water. He found a 
striking correlation between these two variables. Those substances 
which had a high relative lipid solubility and therefore could be termed 
“lipophylic” had high permeability constants. Contrariwise, those that 
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Taste I—TRANSFER OF GLUCOSE ACROSS BLOOD-AQUEOUS BARRIER 
IN RABBIT EYE 
(Data from Ross, E. J., 1952) 


Normal 

Alloxanized 

(Blood glucose 400-500 mg %) 
Decrease 


had a relatively low lipid solubility and therefore might be termed 
“lipophobic” had low permeability constants, From the striking corre- 
lation between these two variables in a large number of substances, Ross 
concluded that these relations were in accord with the concepts of 
cellular membrane structure as originally postulated by Overton. The 
cell membranes have lipid characteristics; accordingly, the greater the 
lipid solubility of a metabolite, the more readily does it enter the cell. 
Ross observed that among all the substances he studied glucose was an 
exception. It has a relatively low lipid solubility but a relatively high 
permeability constant. Some other factor must be involved in the ready 
penetration of glucose into the aqueous humor through the ciliary body 
and it was natural to suppose that insulin played some role here. Testing 
this hypothesis experimentally, Ross reported data which are illustrated 
in Table I. 

In the normal rabbit the permeability constant of glucose across the 
blood-aqueus barrier of the ciliary body was 200 in Ross’ units. In 
the alloxanized preparation, characterized by high blood sugar levels, 
the permeability constant was approximately 50 per cent of that of the 
normal. Treatment of the alloxanized diabetic rabbit with insulin re- 
stored the permeability constant to normal values, On the basis of these 
findings Ross concluded that one function of insulin was to influence 
change in the permeability of the ciliary body to glucose. 

Park and his co-workers*: * were the first to obtain direct evidence 
that the transport of glucose across cell membranes was accelerated by 
insulin. They used the rat diaphragm, the heart, or the skeletal muscle 
in vivo and in vitro. By using isotopic glucose they were able to deter- 
mine the intracellular free glucose, that is, glucose uncombined with 
phosphate as a hexose phosphate, Park and his associates showed that 
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Tame II—DEPARTURES FROM NORMAL OF THE GLUCOSE METABOLISM 
OF LIVER SLICES FROM ALLOXANIZED RATS 


(Combined data from the literature) 


Glucose Uptake Decreased 


Conversion to CO, Decreased 
Glycogen from Glucose Markedly Decreased 
Glucose Output Markedly Increased 


Glucose From Unknown Sources Markedly Increased 


in the presence of insulin, the concentration of free glucose within the 
tissue cells was higher than in the absence of insulin. From many experi- 
ments of this type, Park and his co-workers concluded: “that an action 
of insulin on glucose uptake is to accelerate a step concerned with the 
transport of glucose into the tissues. This step antecedes and is distinct 
from glucose phosphorylation by the hexokinase reaction.” 

This so-called transport hypothesis of the action of insulin with 
respect to glucose in skeletal and cardiac muscle has been amply sup- 
ported by the work of other authors. However, it cannot be general- 
ized to apply to all other types of tissues, particularly the liver. In fact, 
as I shall point out subsequently, there is good evidence to indicate 
the contrary. 

Defects of Glucose Metabolism in the Diabetic Liver: The defect 
of glucose metabolism in the diabetic liver is still subject to considerable 
divergences of opinion. However, in Table II, I present a summary of 
metabolic defects of glucose metabolism in the diabetic liver. Much of 
this evidence has been obtained by the study in vitro of liver slices from 
diabetic rats or cats using isotopic glucose. In summary: The figure 
shows 1) there is a diminished uptake of glucose; 2) a diminished oxida- 
tion of glucose to COs; 3) a diminished conversion of glucose to gly- 
cogen, hence a diminished glycogen storage; 4) a depression of the 
ability of the liver to phosphorylate glucose; and 5) a markedly in- 
creased new formation of glucose, particularly from unknown pre- 
cursors presumably protein. One can conclude from this evidence that 
a metabolic block in the early stages of metabolism of glucose exists in 
the liver of the diabetic animal. The exact nature of this metabolic 
block of glucose metabolism in the liver is not completely established. 
There is evidence that the permeability of liver cells to glucose is not 
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Fig. 2—Oxidative phosphorylation by hepatic mitochondria from 
normal and diabetic cats. (Data from Vester and _ Stadie, 
1957, ref. 11.) 


influenced by insulin. Hence the metabolic block, unlike the case of 
the muscle, is not concerned with an inhibition of transport of glucose 
across the cell boundary. A considerable amount of work by Hastings’ 
group”’ at Harvard is compatible with the hypothesis that the defect is 
concerned with the hexokinase reaction. 


PuHosPpHATe MetABOLISM IN THE DiABetTic ANIMAL 


It is now well established that the oxidation of certain metabolites 
by the Krebs’ cycle brings about the incorporation of inorganic phos- 
phate into energy-rich types of organic combination, for example, 
adenosine triphosphate, The reactions involved in the formation of these 
energy-rich phosphate compounds are collectively grouped under the 
term “oxidative phosphorylation”. The compounds formed become 
sources of chemical energy for a wide variety of metabolic activities. 
Much evidence in the literature makes it reasonable to assume that a 
deficient formation of these energy-rich phosphate bonds may play a 
role in the metabolic defects of the diabetic animal. 


It is fairly well established that oxidative phosphorylation occurs 
exclusively in the mitochondria, Is this activity of the hepatic mito- 
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chondria impaired in the diabetic animal? Vester" in our laboratory 
studied the possible existence of this defect in the diabetic animal by 
measurements of oxidative phosphorylation in isolated mitochondria 
prepared from the livers of depancreatized cats. The mitochondria 
were prepared by the customary method of differential centrifugation 
of liver homogenates. They were equilibrated aerobically in suitable 
media containing pyruvate as a source of energy and a glucose- hexo- 
kinase system to bind the ATP as soon as it is formed. 

[ show a summation of his data in two figures. Figure 2 compares: 
1) oxidative phosphorylation as measured by the rate of formation of 
adenosine triphosphate, and 2) the phosphorus to oxygen ratio of mito- 
chondria isolated from the livers of normal depancreatized cats. The 
rate of formation of ATP by the mitochondria from the livers of the 
diabetic cats (as shown in the left hand column) is significantly dimin- 
ished compared to that observed in the normal animal. The values are 
77 and 19 respectively. In the right hand column are shown the so- 
called P:O ratios in both instances. The P:O ratio is the ratio between 
the amount of ATP formed by the mitochondria and the oxygen uptake. 
This ratio measures the efficacy of oxidative phosphorylation by the 
mitochondria. When the P:O ratio is zero, for example, the oxidative 
processes occurring in the mitochondria have not been coupled to re- 
actions converting the low energy adenosine diphosphate to the high 
energy compound adenosine triphosphate. In other words, the energy 
of oxidation in the mitochondria has been wasted as heat instead of being 
stored as adenosine triphosphate for future use. The maximum value 


expected in the normal animal is of the order of 3.0. In Vester’s experi- 


ments, the normal mitochondria yielded a mean value of about 2.4 
whereas the mitochondria from the diabetic cats gave a significantly 
lower mean value in the two series of animals of 1.1. Both the ATP 
values and the P:O ratios indicate the ability of the mitochondria to 
generate high energy phosphate bonds in the form of adenosine 
triphosphate is diminished in the diabetic. 

Vester also showed that these manifestations of impairment of oxida- 
tive phosphorylation in the diabetic cat can be reversed by prior treat- 
ment of the diabetic cat with insulin. His experiments were done in the 
following way. Two or three days after pancreatectomy a liver biopsy 
was done. Mitochondria were prepared and tested for phosphorylative 
capacity. Then the cat was vigorously treated with insulin for a period 
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Fig. 3—Restoration to normal of the oxidative phosphorylation 
by mitochondria prepared from livers of insulin treated depan- 
creatized cats. (Data of Vester and Stadie, 1956.) 


of two or three days and restored essentially to normal and a second 
specimen of liver obtained. As before, mitochondria were prepared and 
assayed for oxidative phosphorylation. Figure 3 shows the data obtained 


in a series of eight depancreatized cats. 

In the left hand column, the solid column indicates the total oxida- 
tive phosphorylation as measured by ATP formation in the diabetic state; 
the hatched column in the restored state. It is clear that the insulin treat- 
ment has restored oxidative phosphorylation in the isolated mitochondria 
essentially to normal. The P:O ratio which is shown on the right of the 
slide is also restored to normal. 

The summation of Vester’s evidence which I have cited here, to- 
gether with that in the literature, indicates that oxidative phosphoryla- 
tion is impaired in the diabetic status and this impairment cannot be 
ignored as a possible factor for departures of both fat and carbohydrate 
metabolism from normal. 


Merasoric ADAPTATION By INSULIN 


Recently attention has been focused upon a phenomenon which 
might be called metabolic adaptation brought about by insulin. By 


January 1958, Vol. 34, No. 1 


‘ 
17 
P FORMATION OXYGEN UPTAKE P:0 RATIO 
ne7 ’ 
120 50 3 
| 


W. C. STADIE 


STOUENCE OF FOLLOWING INJECTION 
DF INSULIN INTO DIABETIC RATS 


(DATA OF HASTINGS, - 1455) 


MUSCLE LIVER LIVER 
GLUCOSE UPTAKE GLUCOSE TO GLUCOSE- FATTY ACID SYNTHESIS 
@-PHOSPHATE FROM ACLTYL~CoA PRE- 


CURSORS PYRUVATE 


© 20 25 
HOURS 
Fig. 4—Sequence of events following injection of insulin into 
diabetic rats. (Data from Renold, Hastings, Nesbett, and Ash- 
more, 1955, ref. 12.) 


adaptation I mean that in the presence of insulin a change in the function 
of enzymatic systems of tissues occurs which requires considerable time 
for full development. This phenomenon has been well summarized by 
Hastings and his co-workers who studied it at considerable length. 
Their results in the case of the diabetic rat are shown in Figure 4. 
Using the diaphragm as an example of muscle, they showed that the 
response of injected insulin was immediate. A minute or less after the 
injection into the intact rat the animal was sacrificed and the diaphragm 
rapidly removed. In this brief time, the diphragm had responded to the 
insulin as shown by the fact that when it was equilibrated im vitro in a 
medium containing glucose, it showed a significant increase of glucose 
uptake and glycogen synthesis compared to control series of diaphragms 
obtained from rats without prior insulin injection. Liver slices obtained 
from the same rats responded to the injected insulin so slowly that treat- 
ment periods of 6 to 24 hours were required for full restoration to the 
normal from the diabetic status, As measures of response to insulin, 
Hastings quoted among other effects the total phosphorylation of 
glucose, the incorporation of fructose, pyruvate, or acetate into higher 
fatty acids. The responses in the case of the liver are strikingly different 
from those of the muscle. Insulin reaction in the diaphragm is essentially 
instantaneous and appears to be concerned with the transport of glucose. 
In contrast, insulin action in the liver is slow and in the diabetic can only 
be demonstrated by injection into the intact animal. A reasonable hypo- 
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Taste III—UNIFIED CONCEPT OF INSULIN ACTION 
(Data from Stadie—1956) 


Mechanism Site Chief Metabolic 
Tissue of Action of Action Effects 


Muscle Combination Cell Surfaces Glucose Transport et seq. 

Liver Adaptation Enzyme Sys- Glucose Oxidation, etc.; Fatty 
tems: Contra Acid Synthesis; Oxidative 
Pituitary Phosphorylation (?) 

Adipose Adaptation Enzyme Sys- Glucose Oxidation, etc. ; 
tems Fatty Acid Synthesis 

Brain No Demonstrable Action 

Other Insufficient Data 


thesis would be to assume that by some mechanism which at present is 
not known, insulin permits the liver slowly to complete an enzyme sys- 
tem which in the absence of insulin has lost its function in whole or in 
part. The adaptation requires perhaps synthesis of new proteins or the 
formation of co-factors. These reactions take time and further suggest 
the possibility of diverse types of insulin action in the liver affecting 
glucose or fatty acid metabolism. 

On the basis of these considerations, it is possible to formulate, as a 
working hypothesis, what might be called a unified concept of insulin 
action. I show this in Table III. Four columns are considered: 1) tissue; 
2) mechanism of action; 3) site of action; and 4) chief metabolic effects. 
In muscle, the mechanism of action may be considered to be a combina- 
tion of insulin with the muscle and the site of the action perhaps upon 
cell surfaces. The main metabolic effects would be an increase of glucose 
transport into the cell which of course would accelerate phosphorylation 
and therefore further reactions. 

In the liver, adaptation is necessary, time is required, the enzyme 
systems are under the contra-control of pituitary factors, and the chief 
metabolic reactions involved are glucose oxidation, fatty acid synthesis, 
oxidative phosphorylation and perhaps others. In adipose tissue, the 
situation is about the same as that outlined for the liver. In the brain, as 
many experimenters have found, there is no demonstrable action of in- 
sulin, In other tissues the data available are insufficient to make discussion 
profitable. This unified concept of insulin action need not be complete 
nor even free of errors so long as it has some meaning to the experimenter 
and is provocative of further experimentation, 
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FAT METABOLISM IN DIABETES* 


Vincent P. Dore 


Member and Physician, Hospital of the Rockefeller Institute for Medical Research, New York, N. Y. 


Jue known disturbances of fat metabolism in diabetes fall 

into three categories: impairment of fatty acid synthesis, 

< increased mobilization of fat from tissue stores, and 
abnormal accumulation of lipid in various tissues. The 


a 4 first is evidenced clinically by progressive emaciation of 
severe untreated diabetics; the second, by variable elevation of plasma 
lipids, especially triglycerides; and the third by obesity, atherosclerosis, 
fatty liver and the like which, though not limited to diabetics, do 
associate with the disease strongly enough to suggest a common etiology. 


At the present time the impairment of fatty acid synthesis and its 
relation to carbohydrate metabolism can be interpreted in some detail, 
thanks to the remarkable advances in fat chemistry during the past 
decade. Knowledge of the transport processes—the controlled flow of 
lipids from one organ to another, and adjustment of depots to the need 
of consumer cells—has advanced less rapidly, so that interpretation of 
the elevated lipid concentrations must rest on indirect evidence and 
conjecture. As to the third category, the degenerative diseases, there 
exists a vast incoherent literature that leaves the fundamental causes as 
mysterious as ever. 

A reduction of fatty acid synthesis, similar to that encountered in 
diabetes, appears after a few hours of starvation and is reversed by feed- 
ing a relatively small amount of carbohydrate.’ So far as is known 
at present, the diminished synthesis of fat in diabetes is simply an 
exaggeration of this normal response to lack of carbohydrate. The dia- 
betic fails to utilize glucose and so exhibits symptoms of carbohydrate 
deficiency. Since the functional deficiency imposed by a cellular block 
is far more severe than one due only to lack of dietary carbohydrate 
with some internal sources remaining, it is not surprising that the adapta- 
tion of fat metabolism in diabetes requires more extreme changes and 
evokes more marked symptoms. 


* Presented at The New York Academy of Medicine, October 8, 1957, at its Postgraduate Week, 
replacing the Graduate Fortnight of former years. 
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Liver slices taken from either fasting or diabetic animals show very 
little synthesis of fatty acid from labelled glucose or acetate, whereas 
slices from livers of animals pretreated with glucose or insulin synthesize 
fat at an impressive rate.* In general, the manufacture of fatty acid by 
tissue slice (liver or mammary gland), by homogenate or by systems 
of soluble enzymes with acetate as a substrate requires a simultaneous 
oxidation of citrate or some equivalent component of the tricarboxylic 
cycle.* The coupling between oxidation and synthesis appears to be 
quite specific for fatty acids, since the formation of cholesterol from 
acetate proceeds at a normal or accelerated rate in slices of diabetic 
liver.* 

The nature of the coupling has been revealed by work published 
in the past few months.® Acetyl-CoA readily condenses to acetoacetyl- 
CoA in the diabetic liver and is reduced to the 4-carbon unsaturated 
fragment, crotonyl-CoA. Further reduction to butyryl-CoA requires 
a strong reducing agent, possibly triphosphopyridine nucleotide which 
is hydrogenated by a coupled oxidation of iso-citrate. The block to 
synthesis of long chain fatty acid in liver slices appears to involve only 
this step, since further extension of butyryl-CoA proceeds at a normal 
rate in slices from diabetic rats. Other impediments to lipogenesis in 
clinical diabetes might also be of importance, but this block at the 4- 
carbon step appears to be limiting in the experimental material so far 
studied, and most likely is dominant in clinical disease. If such a block 
did develop, obviously it would contribute to the accumulation of 
ketone bodies. 

Another process governing fat metabolism is the metabolically- 
controlled deposit and mobilization of fatty acids in adipose tissue. In 
vitro, the uptake of labelled stearic acid from serum into triglycerides 
of mesenteric fat is depressed if the animal is fasted in advance and 
enhanced if it has been fed. There is more than physical exchange in- 
volved in this since M/s500 cyanide abolishes the uptake.* In the intact 
normal organism a feeding of glucose causes reduction of total serum 
fat, and if given after a fatty meal, diminishes the amplitude of alimen- 
tary lipemia.’ 

It seems likely that the control of plasma non-esterified fatty acids 
(NEFA) by this or a related mechanism is of importance in regulating 
the flow of fat from depots to liver and other tissues.» The NEFA 
fraction, although low in concentration, turns over with exceptional 
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velocity (half time about 2 minutes),® and so transports a quantity 
of fat comparable in magnitude to the total caloric expenditure. A few 
minutes after injection of albumin-bound C™ palmitate, the label is 
distributed widely throughout body tissues. A part—more or less de- 
pending on the fasting or fed state of the animal—appears in respiratory 
COs, and a part is esterified into tissue lipids, especially triglyceride and 
phospholipid of the liver.*° In some organs, oxidation of NEFA can 
account for the major part of energy metabolism; comparison of 
NEFA and oxygen concentrations in blood from arteries and coronary 
sinus showed that the uptake of NEFA by heart muscle was practically 
equivalent to the amount of oxygen consumed." 

In diabetic ketosis the concentration of NEFA is increased two o1 
three fold.’* ** If a labile diabetic fails to receive his morning dose of 
insulin the NEFA level in his plasma rises sharply, preceding the appear. 
ance of ketonemia or ketonuria. After ketosis is developed, treatment 
with adequate doses of insulin causes a prompt fall of NEFA, parallel- 
ing the fall of glucose and anticipating by some hours the disappearance 
of ketone bodies from urine. Even when apparently in good clinical 
control, diabetic patients tend to have an elevated concentration of 
NEFA in fasting plasma and a comparatively weak fall in NEFA 
concentration in response to administration of glucose or glucagon."* 

Quite probably the flow of fatty acids from blood into liver and 
other tissues is increased when the concentration of NEFA rises above 
normal levels. Evidence on this crucial point is, however, indirect. In 
normal dogs insulin appears to reduce the input of fatty acids from 
tissue stores to plasma but to have no effect on the outflow of labelled 
palmitate from plasma to tissue.’* In normal human subjects insulin plus 
glucose abolished the arteriovenous increment of NEFA in saphenous 
vein, which drains fatty tissue—and so presumably reduced NEFA level 
by control of mobilization." 

If this inference is confirmed, it might bear on the cause of ketosis, 
for the development of severe ketonemia probably requires an accel- 
erated transfer of fatty acids from depots to liver tissue. The maximal 
output of ketone bodies from the liver of a diabetic cat, equivalent to 
about 2.3 gm. fat per kg. body weight per day,” is greater than the 
total turnover of neutral fat in the normal liver (which, as judged from 
a half time of about 3.5; hours in dogs’® and a total quantity of about 
0.3 gm. neutral fat in liver per kg. body weight’’ amounts to about 1.5 
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gm. fat per kg. day). In human subjects the peripheral tissues apparently 
can oxidize ketone bodies at a rate equivalent to about 2.5 gm. fat per 


kg. body wt. per day without the appearance of ketosis."° Therefore, 
a simple blockage of synthesis, without reduction in the rate of hepatic 
oxidation or increase in the amount of substrate delivered, would not 
seem likely to throw the diabetic patient into coma. 

It has been suggested that the pathway for oxidation of acetate 
might be blocked by deficiency of oxalacetate, which joins with acetyl 
fragments to form citrate.’* That such a block, if it existed, would be 
ketogenic is indicated by the production of acetoacetate in liver slices 
poisoned with malonate. But there is no evidence that the quantity of 
oxalacetate is reduced to this extent in ketosis. On the contrary, the 
undiminished or increased consumption of oxygen by ketotic patients 
argues for a normal supply of this essential component of oxidative 
metabolism.'® 

However, the quantity of oxalacetate probably becomes relatively 
deficient in comparison with acetyl if an intemperate discharge of 
NEFA from depots loads the liver with fatty acid substrate, and a block 
in fatty acid synthesis traps the material into a swollen pool of active 
acetate. Under these conditions acetoacetate certainly would be pro- 
duced in excess quantity, and other unblocked synthetic processes, such 
as the manufacture of cholesterol from acetyl fragments,‘ might be 
driven to greater production. Even without an impediment to fatty acid 
synthesis, a normal liver responds with a five fold increase in ketone 
body production when loaded by an infusion of octanoate.’* 

It is of interest to consider the possibility that excess mobilization 
of fatty acid might also contribute to the production of chronic ac- 
cumulative lesions: fatty liver, xanthomata, and various kinds of arterio- 
sclerosis. Direct evidence is lacking, but the high incidence of these 
complications in diabetic patients giving a history of poor control and 
repeated ketosis supports the idea.” At any rate, the meaning of the 
clinical expression “control of diabetes” is becoming more refined and 
specific. No longer should we regard freedom from manifest symptoms 
as evidence of successful therapy, when abnormalities in lipid synthesis 
and transport can be demonstrated. Whether the NEFA level or some 
other index of transport will prove to be practically useful remains to 
be tested. Until some such index is developed and used, it is unlikely that 
the long term prognosis of diabetes can be improved. 
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RADICAL PERINEAL PROSTATECTOMY 
FOR EARLY CANCER* 


Hucu J. Jewerr 


Associate Professor of Urology, Johns Hopkins University School of Medicine, Baltimore, Maryland 


SuRING the last decade a large segment of the medical 

profession has shown a rapidly growing interest in the 

D feasibility of eradication of prostatic cancer by radical 

surgery. There are probably numerous reasons for the 

geseseseseses) development of this interest, but five in particular come 

to mind. These are: an increased prevalence of the disease; a rising death 

rate; the failure of long-term control by endocrine therapy; the avail- 

ability of the retropubic procedure; and the favorable results of radical 
perineal prostatectomy in selected cases, 

Statistics obtained from postmortem examinations indicate that 
prostatic cancer is present in at least 14 per cent of men over 50 years 
of age.' In addition to this previously established fact, the Public Health 
Service reported in 1952 that it had become the second most prevalent 
malignancy in the male, exceeding in prevalence that of all organs ex- 
cept that of the skin. Moreover, its incidence was found to have in- 
creased 38 per cent between 1938 and 1948." 

The Public Health Service also reported in 1952 that of all men who 
died of malignant disease in the geographical area surveyed, 15.9 per 
cent died of prostatic cancer. This figure was exceeded only by the 
percentage of patients dying with cancer of the stomach and lung.’ 


Endocrine control of prostatic cancer has been only temporary in 
the overwhelming majority of histologically proved cases. Nesbit and 
Baum* (1950) reported the results of castration-estrogen therapy based 
on figures furnished them by 15 urological clinics in this country. Of 


263 patients with metastases on admission, 20 per cent lived five years 
after castration-estrogen therapy, as compared with 6 per cent of 231 
untreated patients. Of 324 patients without metastases, 44 per cent lived 
five years after castration-estrogen treatment, as compared with ro 
* Presented at a meeting of the Section on Genito-Urinary Surgery at The New York Academy of 


Medicine, January 16, 1957 : 
From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital, Baltimore. 
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per cent of 273 untreated controls, Staubitz, Oberkircher and Lent* 
(1954) found that 16 per cent of their patients with metastases, and 
24 per cent of those without metastases, lived ten years after endocrine 
treatment. 

Since 1951 some 200 or more patients, who relapsed after castration- 
estrogen therapy, have been subjected to bilateral adrenalectomy. The 
results in these cases have been reported in the literature. Although 
some of these patients unquestionably obtained marked subjective relief, 
often with disappearance of pain, objective improvement has not been 
striking. Rarely has there been a decrease in the size and consistency 
of the local mass or in the palpable soft tissue metastases. Bony metas- 
tases have remained essentially unchanged in the roentgenograms, and 
for the most part, length of life has not been prolonged. 

The relatively recent development of a surgical avenue to the pros- 
tate far removed from the regrettably unfamiliar perineal route has 
been responsible for stimulating a large number of urologists, here and 
abroad, to advocate and perform total prostatectomy for cancer. 

Finally, the published results of radical perineal prostatectomy leave 
little doubt concerning its value, even though its applicability is some- 
what limited. Approximately 1o per cent of patients with cancer of 
the prostate examined at the Johns Hopkins Hospital over a period of 
50 years have been subjected to this procedure. During the last ten years 
the figure for operability has increased from 10 per cent to 19 per 
cent, despite the fact that the criteria governing suitability have recently 
been more rigidly defined. The malignant process must be grossly con- 
fined to the prostate. This means that the fibrous sheath or true capsule 
is perfectly smooth, and the gland is movable, The seminal vesicles are 
normal on palpation throughout their entire extent with no induration 
along their outer sides or between them, The membranous urethra and 
bladder neck, and roentgenograms of the spine, pelvis and upper femurs 
are all normal, together with the level of the serum acid phosphatase. 
Furthermore, the patient otherwise should have a life expectancy of 
approximately ten years. For this reason few patients over 70 years of 
age are suitable subjects. 

Characteristically, the earliest stage of prostatic cancer that is recog- 
nizable by digital rectal palpation is a small nodule usually quite firm 
and incompressible in the periphery of the gland and close to the ex- 
amining finger. It has been stated that only about 5 per cent of 
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patients with prostatic cancer throughout the country are seen in such 
an early stage of their disease. This is because a rectal examination, 
unfortunately, is rarely made by the family physician unless the patient 
is having specific symptoms, at which time he is usually no longer a 
suitable subject for radical prostatectomy. It seems obvious that this 
situation can and should be corrected. In the Army where routine 
annual rectal examinations are mandatory in men over 4o, early, oper- 
able prostatic cancer has been detected in 54.5 per cent.® A better under- 
standing of the problem by general practitioners should eventually 
result in a much higher figure for operability than now exists. 

The operation devised by the late Dr. Hugh Young* in 1904 con- 
sisted of the surgical removal of the entire prostate gland, the bladder 
neck, and the seminal vesicles with their anterior and posterior fascial 
coverings in one intact specimen, by way of the perineum. Kahler’ has 
shown that only about 16 per cent of localized tumors arise within areas 
of nodular hyperplasia. The rest arise in the peripheral portion of the 
gland, or surgical capsule. Therefore it is rare for an early cancer to be 
completely removed by enucleation, or by transurethral resection of 
the hyperplastic mass, for the portion commencing in, or invading, the 
surgical capsule is left behind after these operations. 

Young’s original operation, with a few minor modifications, is still 
used today and 401 have been performed at the Johns Hopkins Hospi- 
tal. Approximately half of these have been done in the last ten years, 
since alert practitioners are now making the diagnosis in a much earlier 
stage. 

Up to 1944, 127 patients with histologically identified cancer sur- 
vived the operation and have been followed.* Of these, 48 had advanced 
cancer with grossly palpable involvement of the fibrous capsule of the 
gland or the seminal vesicles, These patients were operated upon before 
the era of endocrine therapy, which began in 1941, in the hope that 
some might be salvaged. Surprisingly enough, six of the 48 (12.5 per 
cent) did live ten years, and only two later on received endocrine 
assistance. There were 79 cases in which the preoperative rectal examina- 
tion showed no palpable evidence of extension beyond the prostate. 
Thirty-seven per cent of these patients lived ten years without evidence 
of recurrence. However, microscopic examination of all these surgical 
specimens showed that the seminal vesicles actually were involved in 
39 cases, or practically one-half of the group. Of the remaining 40 cases 
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Taste I—CANCER MICROSCOPICALLY CONFINED TO PROSTATE, 
4) CASES 


Lived 10 Years or Longer 
Without Cancer and With- Died With Died Without 
out Endocrine Support Cancer Evidence of Cancer 
Grade 1 13 ‘ lyear, 1 
2 years, 3 
Grade 2 ; 3 years, 2 
5 years, 1 
6 years, | 
7 years, 3 
9 years, 1 
Total Cases 12 


Grade 3 


Not graded 


of proved cancer, there was no microscopic evidence of extension be- 
yond the prostate. Twenty-one (52 per cent) of these patients lived 
ten years or longer without recurrence or metastasis and without en- 
docrine treatment (Table 1). The surgical specimens removed from 
the 21 patients who lived ten years or longer without cancer and those 
from the seven who died with cancer have been carefully scrutinized by 
Dr. Frederick G. Germuth, Jr., of the Department of Pathology. Of 
the 21 patients who lived, perineural lymphatic involvement was seen 
in 12 cases, In nine of these the tumor was considered Grade 1, and in 
three, Grade 2. Of the seven patients who died with cancer, the peri- 
neural lymphatics were found involved in four of the five that were 
graded. 

Dr. Germuth prefers the use of three grades of malignancy instead 
of four. For this reason, tumors of Grade 1 seemed to predominate. He 
states: “The tumors were divided according to their microscopic appear- 
ance into three different grades of malignancy, the least malignant 
being Grade 1, and the most malignant Grade 3. The factors observed 
in grading were: the degree of differentiation; the character of the cells 
and nuclei; and the completeness with which the normal gland structure 
was reproduced, Grade 1 consisted of tumors showing well developed 
acini lined by cuboidal cells. In some instances, slight cellular atypicali- 
ties were present. (In the Broders classification some of these tumors 
would have been designated as Grade 2.) Grade 2 consisted of tumors 
showing foci of incomplete acinar formation, such that solid cores of 
tumor were frequent. Grade 3 consisted of tumors demonstrating almost 
complete lack of acinar formation; for the most part, the microscopic 
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sections showed scattered undifferentiated cells in random arrangement 
throughout the stroma.” 

The average age of patients who lived ten years or more without 
recurrence or metastasis was 62.8 years, and the youngest patient in 
this group was 54 years old at the time of operation, Of the 13 patients 
with tumors of Grade 1, the average age was 61, and of those who had 
tumors of Grade 2, it was 65.7 years. 

There were nine patients (23 per cent) who lived 10% to 17 years 
after operation whose seminal vesicles, though grossly normal, were 
found to be involved after careful microscopic study, Five patients 
with Grade 1 tumors and one with a Grade 3 tumor have had no re- 
currence or metastasis, the latter patient having lived 14 years. One 
patient with a Grade 1 tumor was apparently well for 12 years but died 
with cancer 16 years after operation, Another with a Grade 2 tumor 
was clinically free of cancer 11 years after operation but died with 
cancer six years later, or 17 years after operation. Perineural lymphatics 
were involved in both cases. One additional patient with an ungraded 
tumor was clinically well for nine years but died with cancer two years 
later. Therefore nine of 39 patients with microscopic, but not gross, 
involvement of the seminal vesicles lived ten years or longer, and six 
of these 39 patients (15 per cent) have remained free of cancer without 
endocrine assistance. 

These figures show that involvement of the seminal vesicles reduces 
considerably the ten-year survival rate after radical prostatectomy, and 
that the cancer is histologically confined to the prostate in only about 
half the cases in which the vesicles seem normal on rectal examination. 
Although tumors in the lower grades of malignancy are definitely lethal, 
their somewhat slower growth and spread probably account for 
the fact that they so often produce lumps or nodules that can be felt. 
Tumors of high grade malignancy are seldom recognized in early stages, 
probably because of their much faster rate of infiltration. Turner and 
Belt® report that more than 78 per cent of their 229 cases treated by 
radical perineal prostatectomy consisted of tumors of Grades 1 and 2, 
and only 3.6 per cent of Grade 4. Culp'® also states that in 67 radi- 
cal perineal prostatectomies done by him at the Mayo Clinic, 63 tumors 
were graded 1 or 2, and none was graded 4. Seventy per cent of his 
patients who could be followed five years were free of tumor, Three 
recurrences were among tumors graded 1, two recurrences among 
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those of Grade 2, and one recurrence among his small group of four 
Grade 3 tumors. Turner and Belt® found that eight of 17 patients with 
cancer microscopically confined to the prostate lived ten years or longer 
(47 per cent). 

It is difficult to obtain data permitting an accurate comparison of 
the results of radical perineal prostatectomy with those after palliative 
treatment of patients with histologically proved cancer in similar stages 
of development. However, Barnes" selected 31 patients who he believed 
were suitable subjects for the radical operation, but instead of operating 
he gave them endocrine therapy. Twenty-two per cent of these patients 
were alive at the end of ten years, still with cancer. Therefore, from 
the rather limited number of available cases permitting a long-term 
survey it seems that the radical operation in suitable cases provides a 
survival rate far superior to that afforded by hormones. The questions 
that remain to be answered concern the risk of operation and the possi- 
bility of incontinence and other complications. 

Impotence usually follows effective endocrine therapy as well as 
radical prostatectomy, and therefore may be disregarded. A distressing, 
and avoidable, situation, however, is that of permanent impotence re- 
sulting from the endocrine treatment of a patient whose prostatic 
nodule was not cancer, Of 211 prostatic nodules clinically compatible 
with cancer, which were studied microscopically at the Johns Hopkins 
Hospital, 108 were benign and 103 were malignant.’* A surgeon who 
castrates or renders impotent by estrogen a patient who has a benign 
area of induration in the prostate gland may be subject to a lawsuit. 

It is impossible to distinguish a localized benign nodule in the prostate 
from one that is malignant by palpation alone. If the roentgenogram 
shows that the nodule is not a calculus the diagnosis will depend on 
accurate biopsy. This should be practically 100 per cent accurate when 
properly taken through a perineal approach, If the tissue is benign the 
patient is out of the hospital in a few days, with peace of mind, without 
sacrificing his sexual function, and without submitting to endocrine 
treatment for the rest of his life. 

The mortality and morbidity following radical perineal prostatec- 
tomy have steadily declined through the years. In the last 200 cases 
at the Johns Hopkins Hospital there were six deaths, but there has been 
no postoperative death on the private service in more than 13 years. Of 
the last 100 cases, 65 patients were discharged from the hospital between 
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11 and tg days after operation, 

In these last 100 cases there have been no disabling consequences. 
Temporary stricture of moderate degree developed at the site of vesico- 
urethral anastomosis in 15 per cent. Thrombophlebitis of the veins of 
one leg occurred for a time in six cases. The rectum was injured in 
four cases, but complete healing followed in all. There have been no 
fistulas, Perfect urinary control was established in a short time in 84 
to g5 per cent of the cases, depending on the type of closure used. With 
the posterior figure-of-eight mattress suture there was no permanent 
incontinence in 30 Cases. 


CONCLUSIONS 


Cure of prostatic cancer can be accomplished only by early, com- 
plete surgical extirpation. This is feasible in men who have a life ex- 
pectancy of ten years and who show no evidence of metastasis or of 
gross extension of the cancer beyond the prostate gland itself. In about 
half of these cases the tumor will be microscopically localized to the 
prostate, Fifty per cent of these patients will survive ten years free of 
cancer after radical perineal prostatectomy, as compared with the ex- 
pected survivorship of 53 per cent for men of the same age group in 
the general population. 


At the present time these criteria for operability are satisfied in only 
a small percentage of cases. This percentage could be greatly increased 
if a presumptive diagnosis of the disease were made more often in the 
nodule stage by an annual one-minute examination by the family 
physician. 
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MODERATOR SIDNEY C. WERNER: It is evident from the nature of the 
subject that the discussion this evening will not be entirely definitive. 
Rather, it will be a presentation of current opinion, or at least opinion 
of members of the panel, on various aspects of thyroid disease. 

We are fortunate in having a group of men who are competent in 
every aspect of their specialties, particularly as related to thyroid 
disease. 

To begin the presentations, and since the other panelists will speak 
about various therapeutic aspects of thyroid disease, I thought it might 
be timely and useful to discuss a bit the current status of diagnostic 
procedures in hypo- and hyperthyroidism. 

I believe most physicians, if they had a choice among the various 
types of tests, would currently select two procedures, one using radio- 
active iodine and another using the chemical determination of the level 
of circulating thyroid hormone, However, these two tests are not fool- 
proof and have certain limitations which make the use of the basal 
metabolic rate and fasting cholesterol still worth while. I plan, therefore, 
to outline the factors which tend to limit or invalidate the use of radio- 
active iodine and chemical procedures. 

If one employs radioactive iodine, one can use the standard 24 hour 
uptake, which we introduced some years ago. We pointed out at that 
time that there was about 85 per cent correspondence with the correct 
diagnosis, 

Recently, Keating and his associates at the Mayo Clinic have felt 
that one can increase the accuracy of the method by settling for a 
six-hour determination; nevertheless their results do not achieve much 
more than go per cent correspondence with the final diagnosis. 

Since renal difficulties and cardiac difficulties may create trouble 
with all radioactive uptake procedures, these in turn may affect the 
accuracy of the diagnosis. The thyroid clearance, which was proposed 
early by Pochin and later modified by Berson and others, is a method 
of approach to correct these factors. Dr. Pochin and his group also 
proposed a method comparing the quantity of I'** collected in several 
hours’ time by the thyroid with the quantity in the thigh. They found 
that in hyperthyroidism much more was collected by the thyroid and 
correspondingly much less by the tissues, This method depends on the 
rate of uptake of I and the results correlate well with those from 
clearance studies. 
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Other investigators have considered the release by the thyroid of 
the final products of hormonal synthesis and thereby determine the 
conversion ratio between organic and inorganic serum I'** at 24 hours 
or rely on the 48 or 72 hour determination of the serum precipitable I". 

No matter what method is used, however, certain substances cause 
confusion. For example, a patient taking iodides in medicinal form, 
often not knowing that iodine is being taken or in using large quantities 
of iodized salt, has an uptake of I’*' which will obviously be less because 
of the saturation of the gland by the iodide excess. Also, the use of 
organic iodinated compounds, such as for a gallbladder x-ray series, etc., 
may liberate large amounts of iodide upon metabolism within the body 
and thus lower uptake, often for weeks or months, If a patient is taking 
thyroid, for example, I*** uptake may be inhibited to levels suggestive 
of hypothyroidism, Cortisone also may inhibit uptake. 

Contrariwise, as Dr. Stanbury’s later discussion will indicate, in 
certain examples of non-toxic diffuse goiter there may be an extremely 
high uptake and yet the patient may not be hyperthyroid. This is due 
to the fact that the gland is pouring out incomplete products of thyroid 
hormone synthesis and not thyroxine, Thus there is a high turnover of 
iodine but no excess of thyroid hormone. In nodular goiter the uptake 
may be falsely low in some patients with hyperthyroidism, and falsely 
high in others who are overtly hypothyroid. 

Iodine want is another instance in which uptake is elevated, because 
the gland adapts itself to lack of iodine by taking up much more effi- 
ciently what iodine is available to maintain euthyroidism. 

I have mentioned renal and cardiac disease where the thyroid clear- 
ance is useful but not the uptake method. In cirrhosis of the liver 
uptake may be elevated; and of course in pregnancy and lactation the 
use of I'*' is unjustified. 

The level of chemical protein bound iodine (PBI) is equally invalid 
diagnostically under certain circumstances. In pregnancy there is a 
physiological increase in the circulating level, as Dr. Peters pointed 
out, so that one cannot be sure of a diagnosis of hyperthyroidism made 
on this basis. In infancy, also, there is a physiological rise in level. 
Again, iodides by mouth may bind to albumen and be determined with 
organic iodine. Although butyl extraction will eliminate the iodide 
error, it does not avoid the increases caused by the circulating 
iodinated dyes, 
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Treatment with thyroid, as | have mentioned, may cause changes 
in level of PBI, especially if triiodothyronine is used, The serum pre- 
cipitable iodine in a patient given this latter compound therapeutically 
does not rise. The hypothyroid patient may be made euthyroid, go to 
another doctor who determines the serum iodine and finds no circu- 
lating hormone by this test, and may then receive more thyroid. Also, 
the hyperthyroid status of the patient taking excesses of triiodothy- 
ronine by mistake or design will not be revealed by the PBI method. 

Finally, the method is tricky and one should be cautious in the 
interpretation of results especially from an unfamiliar laboratory. I 
think in this situation the determination of the basal metabolic rate 
should be done and is helpful under the circumstances which I have 
listed above. Also, after the treatment of hyperthyroidism with I, 
other indices may often be temporarily unreliable yet the BMR may be 
found to be quite valuable. In this regard, the cholesterol determination 
in the diagnosis of hypothyroidism, or in following the progress from 
hyper- to euthyroidism after treatment, may also be very useful. 

Now I should like to ask Dr. Elliott if he would discuss the subject 
assigned to him, Current Surgical Concepts of the Treatment of 
Thyroid Cancer. 

DR. ROBERT H. ELLIOTT: What I propose to do in a very brief period 
of time this evening is to go over with you some of the problems which 
surgeons face in certain of the current concepts of the treatment of 
thyroid cancer, 

In some areas in the field of thyroid cancer therapy so much con- 
fusion exists that almost irrespective of the opinion one ventures, one 
can find eminent authorities who are in agreement and other authorities 
equally well qualified who are in disagreement. 

Perhaps it might be better to start with the agreements rather than 


the disagreements. We find, for example, that pathologists in the larger 


institutions are, for the most part, fairly well agreed on the three dif- 
ferent histopathological grades of cancer, Grade I being the least 
malignant and the best differentiated; Grade III being the most malig- 
nant and the least differentiated; and Grade II being an in-between 
group. 

It is fortunate for the human race that Grade III cancer is not any 
more common than it is. It occurs in about 11 per cent of most 
series. As you doubtless all know, it is almost invariably fatal. It is 
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distributed equally between the sexes. It is uncommon before the age 
of 50 and, unfortunately, by the time it is seen by the surgeon it is 
usually inoperable. Frequently, the most he can do is a tracheostomy 
with or without removal of some of the bulk of the tumor in order to 
help relieve obstruction. Sometimes the advisability of performing even 
this operation may be debatable, for cutting into the tumor may spread 
it Or cause it to grow out of the wound. Thus surgery may sometimes 
do more harm than good, I think all will agree that this is an unfor- 
tunate group. 

It is in the surgical management of the two less malignant groups, 
I and II, that most of our confusion exists. There are various schools of 
thought as to how they should be treated. One school believes that one 
should do no more than remove all visible cancer in the neck. At the 
opposite end of the scale is the group which believes that a total thyroid- 
ectomy with radical neck dissection should be done. Under most 
circumstances the reasoning on this score parallels that which dictates 
a radical mastectomy with axillary dissection for carcinoma of the 
breast. However, it should be pointed out that in most instances Grades 
I and II carcinoma of the thyroid are not comparable to the average 
carcinoma of the breast from the point of view of malignancy, This 
of course is what has led to our dilemma, for Grade I carcinomas are 
the commonest, comprising approximately 50 per cent or more in the 
various published series, and these carcinomas may be quite benign 
indeed. We have two patients who, we feel reasonably certain, may 
have had Grade I carcinoma for as long as 50 years in one instance and 
55 years in the other. Many of these patients die of causes entirely 
unrelated to their relatively benign form of thyroid cancer, Therefore 
it is frequently hard to determine which thyroid cancers are going to 
do away with the host progressively and which ones are not. 

We have adopted the following policy at Presbyterian Hospital: 
We are agreed, as I think almost all thyroid surgeons now are, that 
when the solitary thyroid nodule is encountered, the minimum surgical 
procedure should be a lobectomy with removal of the isthmus. It is 
also our present policy to do a total thyroidectomy if a positive diagnosis 
of cancer can be established at operation by frozen section. We may 
even do the latter procedure if the frozen section is equivocal and the 
gross pathology is highly suspicious, because we know that frequently 
frozen section diagnosis cannot be too accurate. In addition to removing 
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the entire thyroid gland, we perform at the same time what we call 
a paraglandular dissection, which includes the removal of the superior 
and inferior isthmic lymph node bearing tissue, the lymphatic chains 
parallel with the gland along with the jugular veins, and probably most 
important, the chains along the recurrent nerves down behind the 
gland, This material is then submitted for examination and we decide 
what, if anything, need further be done, depending upon what the 
pathologists tell us concerning the disposition of the cancer in the nodes. 
If there is no cancer in the nodes, we usually stop there and do no 
more. On the other hand, if the nodes are extensively involved, we 
proceed to do a radical neck dissection on one or both sides, either 
staggering these procedures, or doing a total thyroidectomy and a one- 
sided neck dissection all at one time. We believe that total thyroid- 
ectomy with paraglandular dissection is a very important step. It sets 
the stage for any future necessary surgical therapy. It clears the gland 
area so that in subsequent procedures we do not have to repeat the 
rather delicate dissections along the recurrent nerves. 

Now having said that, | would like to leave you with what I 
think is one of the surgeon’s most vexatious problems at the moment 
and that is the non-toxic nodular goiter in which a small cancer is 
found in the permanent sections after the patient has gone home or 
at the earliest after the patient has left the operating room, What ought 
we to do when that occurs? Should we bring the patient back and do 
a total thyroidectomy on him, if we have not already done so? What, 
if any, additional therapy is indicated? | hope we may have occasion 
to discuss this problem a little later. 

I trust that I have not further confused an already confusing situa- 
tion and I hope that what I have said may stimulate you to ask some 
questions subsequently. 

MODERATOR WERNER: Thank you, Dr, Elliott. 

Dr. Stanbury will change from the subject of cancer to the subject 
of Non-toxic Goiter. 

DR. JOHN B. STANBURY: In our laboratory in Boston we have been 
chipping away at the problem of nodular goiter of various sorts for the 
past seven years and I wish I could report that many chips have flown 
but I cannot. We have found it a vexing problem. However, I do think 
we have some insight in a small segment of the problem and I would 
now like to show you examples of this. 
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Figure 1.—16-year-old female with cretinism and goiter. 


Figure 1 shows a patient of 16 years who came to us in 1949. She 


was of particular interest because she had a huge goiter in her neck. 


Also, she was a cretin, The most interesting thing of all was that she 
had three siblings who were just like her, We have had all four of them 
to study, I shall not go into the details of the observations that were 
made but I would like to say that we think we have shown in this 
patient and in her sibs., that the problem is that although this patient 
is quite capable of taking up plenty of iodide she cannot do anything 
with it. The iodide simply remains for a short time in the thyroid gland, 
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Figure 2.—Histological pattern observed in the gland of the subject of Figure 1. 
Note the hyperplasia and replacement fibrosis. 


never becomes fixed into the hormone precursors, and in time is excre- 
ted by the kidney. All the studies we have done in the patient over 
the subsequent years confirm this point of view, so that we visualize 
this patient as having a defect at the stage in hormone synthesis where 
iodide is fixed onto tyrosyl groups. This perhaps is an oxidative step in 
the thyroid gland. 

Figure 2 is a picture of her gland at surgery to show the intense 
hyperplasia and distortion of cellular pattern which was found in this 
extremely active thyroid gland. 

The next patient represents a different problem. She also had a 
nodular goiter for a long time, and was an incomplete cretin. She had 
a sister who was just like herself. Again these studies have extended 
over a fairly long period of time. I won't go into detail but the studies 
seem to add up to a different defect. This is that she cannot couple 
mono- and diiodotyrosine into triiodothyronine and thyroxine. There 
is a block at this enzymatic step in hormone synthesis. Accordingly, not 
being able to effect this step, she remains hypothyroid and with the 
attendant defects. 
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Figure 3.—26-year-old male with congenital hypothyroidism and goiter 
which was noted at birth. 


More recently, while working with Drs. Kassenaar, Meijer and 
Querido in Holland, this patient was studied (Figure 3). He was a large 
chap with a nodular goiter, evidence of retardation of growth in the 
past and hypothyroidism, evidenced by a very low serum protein 
bound iodine concentration. He had a brother who was a cretin and 
who also had a large nodular goiter. 

We had one other cretin who has an identical defect. Perhaps the 
most interesting thing about this third patient was that she had a 
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Figure 4.—The metabolism of intravenously 
administered diiodotyrosine in a normal 
patient. The bars on the abscissa indicate 
the positions taken by the indicated carriers. 
I-, iodide; T,, monoiodotyrosine; T,, di- 
iodotyrosine; T, and T,, triiodothyronine 
and thyroxine, respectively. The chromato- 
grams were run in the butanol-acetic acid 
system. 


mother, sister and three aunts, all of whom were normal except for the 
fact that they had large thyroid glands. These patients all seem to share 
in the same type of metabolic defect. In the blood of these cretins 
after radioactive iodine there was mono- and diiodotyrosine present in 
large amounts. This is not found normally in the blood. When these 
patients were injected with diiodotyrosine a rather unusual result 
occurred, 

Figure 4 shows what happens when one injects diiodotyrosine |a- 
beled with radioactive iodine into a normal individual. This is the urine 
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pattern, You will note that in these scans from chromatograms, all the 
radioactivity is present in the spot corresponding to iodide. Nothing 
appears elsewhere except at the diiodotyrosine spot. When the cretin 
and his brother and the other patient were given diiodotyrosine, an 
identical pattern was observed except that all the activity, quantitatively, 
was at the diiodotyrosine spot. 

In the normal process of mobilization of the thyroglobulin, mono- 
and diiodotyrosine are mobilized but don’t escape from the gland. It 
seems therefore that the defect here might be that these patients could 
not deiodinate mono- and diiodotyrosine in the normal fashion. We 
have formulated this group of patients who are cretins with hypo- 
thyroidism because they lack the capacity to remove iodide from mono- 
and diiodotyrosine. This is so not only in the thyroid gland but system- 
ically as well. One further point is that we were able to demonstrate 
this defect in thyroid tissue of one of the cretins in the Warburg ap- 
paratus. These patients are numerically small in the general problem 
of nodular goiter. | don’t know whether it has any bearing on the 
general problem or not. The fact that relatives of these patients had 
nodular goiter is suggestive. 

I should like to give you our concept of nodular goiter. In our 
clinic we think of it as a lifelong disease, beginning or becoming first 
apparent at adolescence as adolescent goiter. This progresses into middle 
life when nodular goiter is a common finding. If one follows these 
patients long enough into later life, the fifth, sixth, seventh decades, 
he then finds that many of them, perhaps up to 20-30 per cent, have 
developed toxic nodular goiter. We think therefore that toxic goiter 
is the end stage of a lifelong process which perhaps, even probably, 
is constitutionally determined. 

This concept has certain implications for therapy. It implies that 
one does not see simple nodular goiter in childhood. If one does, he must 
think of other conditions such as Hashimoto’s disease or perhaps neo- 
plasm of the thyroid. The concept implies also if one is going to do 
anything about nodular goiter he needs to do it at its earliest manifes- 
tations. Therapy we might discuss later, if indeed there is any therapy. 
The implication in old age is that one is dealing with a disease which 
is of life-long duration, One needs to be particularly wary of the possi- 
bility in these older patients that the disease has subtly become a toxic 
nodular goiter, with its major impact on the cardiovascular system. 
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MODERATOR WERNER: Thank you, Dr. Stanbury. 

I think you all appreciate what a body of work has been so con- 
cisely summarized by Dr. Stanbury. 

Dr. Talbot has chosen a rather interesting title for his presentation, 
What Price Surgical Versus Medical Treatment of Thyrotoxicosis in 
Children? 

DR. NATHAN B. TALBOT: There is a great deal of evidence to suggest 
that you can treat thyrotoxicosis as it occurs in children, as you can in 
adults, with a high degree of confidence that it can be brought under 
control by either of the two methods mentioned, namely, by surgery 
or the use of one of the anti-thyroid agents such as propyl thiouracil. 
Given these possibilities there is still some question as to which is the 
best way to handle children with this disease. If you start with the 
premise that you can carry them equally well by both agents, you 
might say there is no choice. In a moment or two I should like to 
present some thoughts on this subject and then leave to you the question 
as to which is the least expensive from the point of view of the 
patient. 

(Slide) Here, as a starter, is a chart. This chart on the left sets 
forth in approximate terms the expected course of children treated by 
these two means. This information is based on a series of 20-odd patients 
whom we have followed surgically in addition to another group of 20- 
odd patients followed by Van Wyck and associates by procedures 
similar to those we use medically and which we believe are sound. 
If a patient is to be treated surgically, he spends the first two to three 
months taking propyl thiouracil to render him euthyroid. He then 
undergoes a subtotal thyroidectomy, following which it has been our 
custom to place him on USP thyroid for a period of a year to make 
sure he is maintained in a euthyroid state, since so many of them go 
through a transient period of hypothyroidism following subtotal thy- 
roidectomy. By the end of the first year, therapy is discontinued for a 
trial period to see if the patient is still in need of thyroid, As you can 
see, about half are found to be euthyroid and in no need of further 
therapy. The other half is found to be hypothyroid and to have a 
continuing need for thyroid hormone substitution therapy. This need 
is fulfilled by the administration of 100 mg, of USP thyroid per square 
meter of body surface per day. 


The medical treatment of patients starts out the same way. How- 
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ever, in this group the propyl thiouracil therapy is continued for a 
period of about two years. At the end of that time, about 50 per cent 
of the patients are euthyroid and the other 50 per cent retain their 


disease in active form. In the case of this group one either needs to 
continue the propyl thiouracil or at this point revert to surgery. 

(Slide) If this is totalled now in terms of months of detailed super- 
vision you see that the surgical patient has a very brief period. This 
consists of the first two months of therapy, a week of surgery, and 
then a small amount of medical follow-up, By contrast, the medical 
patient must be followed in quite considerable detail both to maintain 
him in a satisfactory euthyroid state and to make sure that he is not 
suffering from the toxic effects of the drug. As you know, propyl 
thiouracil may induce leukopenia at any time in the course of its admin- 
istration, even a year or more after treatment has been initiated. The 
monetary cost of these procedures seems to be about the same. 

The last slide shows that surgically treated patients, if found in 
need of thyroid postoperatively, can take their thyroid dose once daily 
at any convenient time. 

By contrast, the medically treated: If one gives propyl thiouracil 
every eight hours by the clock, one is asking the patient to remember 
to take a pill every eight hours (with only a little leeway) for a total 
of 2200 times over the course of two years. 

Under the surgical regimen the patient who needs thyroid can 
take it, if he has to take it at all, any time of the day and can skip one 
now and then without feeling the difference. So I leave you now to 
consider which would you rather be subjected to, this regimen or 
the other? 

MODERATOR WERNER: Those were the introductory comments. [I am 
now going to ask Dr, Elliott whether a 50 per cent incidence of hypo- 
thyroidism is the usual surgical experience at Babies Hospital. 

pR. ELLIOTT: I cannot answer that. In recent years we have not seen 
very many cases of hypothyroidism because it is my impression—I see 
that Dr. Sloan is here tonight, possibly he can confirm it—that a good 
many of our children are being treated with antithyroid drugs. 

MODERATOR WERNER: It seems to me that a 50 per cent rate is some- 
what high as a therapeutic goal for the future. | wonder if one took 
the trouble to tide these patients over until age 16 or 17, when the 
gland had become larger and the events of puberty would have passed, 


Bull. N. Y. Acad. Med. 


| 


THYROID DISEASES IN CHILDREN AND ADULTS 47 


whether one might then get better surgical results, Dr. Talbot, what 
would you think about this? 

pr. TALBOT: We have had no recurrence of thyrotoxicosis in this 
group. We had many occusrences prior to 1942 when Dr. Cope decided 
that it would be advisable to eliminate recurrences by doing a very 
generous subtotal thyroidectomy, Neither have we had any deaths, 


recurrent laryngeal nerve paralyses, or hypoparathyroidism lasting more 
than 48 hours postoperatively. 

MODERATOR WERNER: I should like to ask Dr. Stanbury, because he 
sees adult patients, whether the control of hypothyroidism in adults is 
quite as easy to establish as it is in the younger patient. 

DR. STANBURY: The way you phrase your question Dr. Werner, 
suggests that I should say no, but I think the answer is yes. It is very 
easy to control adult patients with thyroid at the proper level without 
any difficulty. | don’t know how many hundred patients we have 
who take thyroid regularly. We rarely have any trouble. 

The thing that bothers me about this business is must we take an 
“either-or” point of view? Is there any other way that a patient can be 
treated at the pre-adolescent level for thyrotoxicosis besides by propyl 
thiouracil or by surgery? Is there some alternative method that might 
be better than either? 

MODERATOR WERNER: That is a good point, except that since we don’t 
know the cause of the disorder, we have no treatment directed at the 
cause, and so no alternative to those you mention. Do you have one? 

DR. STANBURY: Yes. A great many patients can be carried on potas- 
sium iodide for a long time. At least there are some who can be carried 
that way. May I pass that question to Dr. Talbot? 

pR. TALBOT: We have carried a few mildly thyrotoxic patients on 
potassium iodide alone, but it was not satisfactory because it was not 
capable of controlling the disease under conditions of stress. This neces- 
sitated curtailment of school and social activities from time to time 
to such an extent that the children missed a considerable portion of 
normal childhood pleasures and were obliged to be health-conscious 
almost constantly. 

MODERATOR WERNER: QOne other point about iodides: If a patient 
is on iodides and gets a streptococcal sore throat, he is often a candidate 
for a storm. Then if you try to treat the storm you have virtually no 
agent which will block the gland because the gland is full of iodine 
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which has been incorporated into thyroglobulin so that the antithyroid 
drugs are not rapidly effective. The iodides are useless, obviously, and 
therapeutically one is left high and dry. 

Another point: It is my impression, right or wrong, that the prog- 
ress of ophthalmopathy with chronic iodide therapy and incompletely 
controlled toxicity has been greater than in those who received some 
more acute and definitive form of treatment, barring the occasional 
very rapid advances after operation and [**'. 

DR. STANBURY: Is it cricket to bring up radioiodide or are you going 
to pass it by? 

MODERATOR WERNER: This brings up something that we were going 
to discuss in not quite so impromptu a manner. | should like to ask Dr. 
Stanbury whether in treating patients with I'*' or any form of radio- 
iodine, he believes one should keep an age limit of 40, or 45, or older, 
or whether this precaution should be relaxed and patients at a younger 
age be treated by this means, 

DR. STANBURY: This whole question is a most difficult one. | am 
sure nobody has the answer to it at this time. There are wisps of 
evidence here and there, evidence from an excessive number of mal- 
formed children among radiologists’ families, for example, evidence of 
roentgen pelvimetry being associated with increased incidence of leu- 
kemia and other cancers in children, evidence of thyroid tumors follow- 
ing radiation of the thymus and so on. There is no evidence yet that 
radioactive iodine has caused malignant disease in patients in the years 
subsequent to therapy. I think the answer to this problem at the moment 
has to be almost an emotional one. I don’t see any rational way of 
deciding whether there should be an age limit. There are those who 
fix age limits—we do in our clinic—an age of 40. There are others else- 
where, equally qualified, who find no justification or necessity for an 
age limit. | don’t know what the answer is. 

MODERATOR WERNER: Dr. Talbot, what would you think of giving 
radioiodine to children? 

pk. TALBOT: There are several series of reports on carcinoma of 
the thyroid in pediatric patients who have been exposed to radiation of 


the head and neck during early life. One series was reported by Duffy. 
In this series, ten out of 28 young people with thyroid carcinoma had 
received radiation to the thymus between the fourth and sixteenth 
months of life. In another series reported by Clark, of 15 patients with 
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thyroid carcinoma, all had received radiation of the head and neck 


region when young. Winship had another series of 27 patients with 
similar exposure. These figures do not necessarily mean that radiation 
of the thyroid will predispose to malignancy of that gland. On the 
other hand, if this is a significant possibility, then, I for one, would 
prefer to avoid use of radioactive iodine therapy in children except 
when there is some very strong reason for choosing it in preference 
to chemotherapy or surgery. 

MODERATOR WERNER: There is one other factor that has also been 
brought out by the National Research Council group who met to 
discuss the dangers of radiation effect,—that is potential genetic damage 
from increasing radiation exposure, Although Dr. Marinelli in his early 
studies and Dr. Quimby and others have shown that with therapeutic 
doses of I'*', radiation effect on the gonad is extremely slight in a 
young person, there is an increased likelihood of genetic injuries ex- 
pressed as mutants which might possibly appear in the first and latet 
generations as Drs. Mueller and Glass have stated. 

Dr. Elliott, do you have any views on this subject? 

pr. ELLIOTT: No. I should like to ask Dr. Talbot a question re- 
garding the differences in Dr. Cope’s results which you mentioned, in 
the earlier group and in the later group. I assume that this is probably 
due to their preparation with the antithyroid drugs in the later group 
rather than on iodine, or is it? Do you know the reason for this? 

pk. TALBOT: I think the improved preparation had something to 
do with it, but I think the intent of the surgery has also had something 
to do with it. Instead of trying to take out a quantity of thyroid tissue 
which would leave the patient euthyroid, since ’42 the intent has been 
to take out enough of the gland so that there would be essentially 
no likelihood of recurrence. We have been willing to take a chance 
on the development of hypothyroidism because we consider this an 
easy disease to treat and one to be preferred over thyrotoxicosis, 

pR. ELLIOTT: Another question I would like to ask is this: It is all 
well and good for the specially trained thyroid surgeon to be chosen 
for this type of therapy, but do you think that, over the country at 
large, it would be advisable in general for children to be treated by 
surgery? That is probably not a fair question. 

DR. TALBOT: It is a good question though. 

DR. STANBURY: It should be remembered that Dr, Cope has done 
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many parathyroidectomies and knows how to find them. 
pR. TALBOT: Perhaps I did not word it just right. As I said, Dr. Cope 
has developed the principles upon which thyroidectomies are performed 


at Massachusetts General Hospital. However, the operations often are 
carried out by members of the surgical resident staff. This suggests that 
the good results reported above should be attributed more to good 
training in thyroid surgery rather than to the exceptional skill of one 
or two individuals. 

MODERATOR WERNER: Qne should also bear in mind the results 
reported from the Los Angeles County Hospital and the rate of com- 
plications and mortality which followed subtotal thyroidectomy for 
hyperthyroidism when performed by men who were not quite as 
well trained or who did not train their residents quite as well as in 
some more specialized services, The authors of this paper did not write 
it in order to advertise their bad results, but rather, I think to empha- 
size the point that Dr. Elliott implied, that nor all surgeons operate with 
equal efficiency. 

pr. TALBOT: I would subscribe to that. If a suitably trained surgeon 
is not available, I believe it would be preferable to treat the patient by 
medical means. 

pr. ELLIOTT: | would certainly not wish to let my branch of the 
profession down, Dr. Talbot, but I think that this is our attitude at 
Presbyterian Hospital. We surgeons used to see the ones that were the 
so-called “medical failures”. But I presume that most of these children 
are now getting well, for we have not seen very many of them in 
recent years. | was under the impression, rightly or wrongly, that a 
somewhat greater percentage attained permanent remission with the 
antithyroid drugs. I gather that | was wrong. 

MODERATOR WERNER: I don’t think so. I think Dr. Astwood would 
challenge the statement that only half of the children go into remission. 
In his series he would tend to infer about 70 or 80 per cent are apt to 
go into remission. 

pr. TALBOT: I don’t want to engage in controversy but I believe 
that, with respect to children, data available at this time indicate that 
chemotherapy will not yield more than 60 per cent permanent remis- 
sions after two solid years of therapy. 

MODERATOR WERNER: To summarize this discussion, it would appear 
that Dr. Talbot believes that from the psychological standpoint the 
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use of a really advanced subtotal, practically total, thyroidectomy in the 
hands of a competent surgeon is the most efficient method for treating 
juvenile hyperthyroidism; that the minority here is inclined to feel that 
a high incidence of hypothroidism is not desirable, and has also pointed 
out that the quality of surgery varies throughout the country so that 
there are areas where the risks of surgery are perhaps too great to 
recommend such an approach, Is that a fair statement? 

pr. TALBOT: The only thing that I quarrel about with you is that 
I did not draw any conclusions. I left it to you. 

MODERATOR WERNER: I said “it would appear”. 

I think we had better turn to another subject and I will ask Dr. 
Elliott whether he believes that all patients with non-toxic nodular 
goiter deserve surgery and, if not, how shouid one select those who do? 

pR. ELLIOTT: This is the $64,000 question. No, I certainly don’t 
believe that all patients with non-toxic goiter should be operated on. 
I think that this is largely a matter to be determined by the judgment 
and experience of the individual who sees the patient. My own feel- 
ing is that the smaller, soft, glands, without any particularly dom- 
inant nodule, are probably best left alone. In my opinion, those that are 
causing trouble, by producing either toxicity or obstruction, or where 
the surgeon or the internist is concerned about cancer, should be oper- 
ated upon. In the older age group in the seventies and eighties, I think 
we are justified in watching some of the nodular goiters, even those of 
fairly large size. I am afraid I have hedged on that one. 

MODERATOR WERNER: | was going to ask, Dr. Stanbury, is there a 
place for I'*' in the treatment of nodular goiter? 

DR. STANBURY: In non-toxic nodular goiter, I think not, except 
perhaps under extraordinary and rare’ circumstances. It does have a 
place in toxic nodular goiter. 

MODERATOR WERNER: Dr. Talbot, what is the problem in children? 
Would you recommend surgery for all children with non-toxic nodules 
in their thyroid? 

DR. TALBOT: In practice we try to determine whether the adminis- 
tration of dosages of thyroid shrinking hormones will cause the gland 
to shrink away. If we are not successful, we believe we should know 
what is there. 

I should like to ask Dr. Elliott his opinion of needle biopsy. 
pR. ELLIoTT: T think I am on fairly safe grounds. As far as the 
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surgical profession at large is concerned, the conviction is widespread 
that neither needle nor incisional biopsy into a nodule is advisable if 
malignancy is suspected. One only tends to spread the disease by so 
doing. It is often hard enough for the pathologist to give us a diagnosis 
with the whole gland. If he has only a small fragment of tissue out of a 
needle to work with it is that much more difficult. 

MODERATOR WERNER: Dr. Talbot raised the question of thyroid in 
the treatment of nodular goiter and I believe the work of Dr. Astwood 
and Dr. Greer has brought out the fact that non-toxic goiter can usually 
or often be successfully treated by medical means. In a non-toxic goiter 
of the nature that Dr. Stanbury just described, where there is an enzy- 


matic defect or an incomplete product being turned out by the gland 


as a consequence, obviously, the replacement of the missing thyroid 
secretion by exogenous thyroid hormone will serve to suppress the 
pituitary and cause the goiter to shrink. As far back as the eighteen 
nineties, a physician made the observation in a nunnery in Germany 
where goiter was practically endemic that the goiters could be readily 
made to disappear by giving sheep thyroid gland. Drs. Greer and 
\stwood carried this one step further and began to treat nodular goiter 
as well as diffuse goiter with exogenous thyroid substance and obtained 
a definite incidence of shrinkage of the nodules, but only about a 10 
per cent disappearance of nodular goiter, 

The questions one has to ask oneself are: What is happening in these 
cases of nodular non-toxic goiter; and what about the patients whose 
non-toxic nodular goiter may be complicated by possible carcinoma or 
by a benign adenoma with which, as Dr. Sloan has pointed out, there 
is a high incidence of associated cancer? Dr, Frantz has also pointed 
this out. I should like to ask Dr. Elliott what he thinks of this thera- 
peutic method advocated also by Dr. Crile, of treating with thyroid, 
even with the risk of cancer in the gland. 

pR. ELLIOTT: At the present time, I personally would not feel too 
happy about carrying a patient on thyroid for any great length of 
time if I suspected cancer. We are at the moment engaged in a program 
at The Presbyterian Hospital Thyroid Clinic of feeding thyroid to 
most of the non-toxic nodular goiters and even to those with solitary 
nodules, for a period of about two months. If the nodule disappears, 
well and good; but if it persists at all and even though it shrinks appre- 
ciably we plan to operate and see just exactly what the pathology is. 
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That is the present state of both our thinking and our program. 

MODERATOR WERNER: Dr, Stanbury, what do you think of this 
movement to give thyroid? 

DR. STANBURY: One’s opinion is always colored by what he has 
seen recently. This past week we saw a nurse in our clinic with papillary 
cancer in the neck who was treated for a year with thyroid for the 
nodule. I don’t think this has changed the thinking of the clinic. We 
don’t see the shrinking with thyroid of nodules which have beer 
there for any appreciable period of time. We have tried enough of 
them. We should have seen some of them disappear if they would. 
It is a very rare instance where we can honestly say that there is a 
detectable shrinkage with full dose of thyroid. We are unwilling to 
treat single nodules with thyroid. We take them out. 

MODERATOR WERNER: Dr. Talbot, do you have any views on that 
subject? 

pR. TALBOT: One of the types of nodular goiter we see in pediatric 
practice is more fairly described as a lobular type of nodular goiter 
that turns out, in a good many instances, to be Hashimoto’s thyroid 
disease. If one gives those patients heavy doses of thyroid the gland 
does tend to shrink and more or less disappear. This is one group in 
which we don’t hesitate to delay surgery to this extent, and give thyroid 
in suppressive doses, It is effective quite rapidly if the dose is high 
enough, In children it takes more thyroid to cause shrinkage of the 
gland than it does to render that child euthyroid. If the thyroid were 
removed entirely, we use about 100 mg. of thyroid per square meter 
per day as a common denominator, That is an adequate therapeutic dose. 
With the hypothyroid dose to suppress the goiter it may require 120 
to 150, rarely to even 180 mg., per square meter per day. A child 
of nine years, weighing 70 pounds, 30 kilograms, is one square meter. 
Just to orient you, an adult is between one and one-half to two square 
meters, which gives you some notion, But when the nodule is very 
hard and causes considerable suspicion, I think we also feel it is worth 
being looked at. 

We did have an interesting exception to that recently when a child 
presented a stony hard goiter, which turned out to be due to cobaltous 
chloride. So one should be sure one is not dealing with a goitrogen, 
which, when removed, cures the malady. 

MODERATOR WERNER: I was going to make a similar comment. It 
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seems to me that the nodules I have seen disappear were probably in 
patients who really had thyroiditis, chronic thyroiditis, rather than true 
nodular goiter. But I think operation proves that 50 per cent shrinkage 
occurs at least in a number of bona fide nodules. 

However, there is one physiologic point. If one gives a substance 
like triiodothyronine, and measures iodine uptake before and after the 
drug, in the usual patient with non-toxic nodular goiter, one obtains a 
suppression of uptake. There is about one patient in four however, in 
whom I'** is not suppressed. One has the impression that these are the 
patients with the active nodules which will follow the life history out- 
lined by Dr. Stanbury. Giving thyroid to these people probably would 
be a waste of time since they presumably are independent of pituitary 
control, 

As long as Dr. Talbot has brought up the subject of thyroiditis, 
here is a question as to what his explanation is for the discrepancy be- 
tween the butyl extractable iodine and the serum precipitable or pro- 
tein bound iodine in that disorder. Dr. Talbot demonstrated several 
years ago that if one did just an ordinary protein bound iodine, one 
found normal levels in children with Hashimoto struma, whereas if 
one did a butyl extractable iodine determination, one found these 
patients were in the hypothyroid range or at least appreciably low. Dr. 
Talbot, what is your latest view about this discrepancy? 

pr. TALBOT: The thyroid gland is not working right, Dr. Werner. 
I would like to turn that question back to you. I think there is an 
explanation. 

MODERATOR WERNER: Dr. Stanbury, would you like to answer that? 

DR. STANBURY: Are you talking about material at the origin in elec- 
trophoretograms? 

MODERATOR WERNER: No. Paper chromatograms. 

Owen and McConahey at the Mayo Clinic have shown that the 
large fraction of the proteins on paper chromatography remained at 
the origin with butanol as the solvent. This could be interpreted as 
thyroglobulin released by the thyroid. Thyroglobulin would be deter- 
mined by the protein bound iodine method but would not be found 
in the butyl extractable procedure. 

In that connection also, Skillern at the Cleveland Clinic found that 
one can, by using thyrotropic hormone, make a diagnosis of chronic 
thyroiditis with considerable accuracy. He gives a single injection of 


Bull. N. Y. Acad. Med. 


THYROID DISEASES IN CHILDREN AND ADULTS 55 


thyrotropic hormone and then measures I'* uptake and serum preci- 
pitable iodine. The patients with chronic thyroiditis do not show an 
increase in serum precipitable iodine or I'** uptake as opposed to patients 
with non-toxic goiter who do show an appreciable increase. 

Dr. Stanbury, do you use the thyrotropic hormone as a test agent 
with any frequency at the Massachusetts General Hospital? 

DR. STANBURY: Once in six months or once in a year. 

MODERATOR WERNER: What do you think of the work of Jefferies 
and his group, in which they tend to find low thyroid reserve by giving 
thyrotropin? 

DR. STANBURY: It is a very interesting finding. When I heard Dr. 
Jefferies present this material at the meetings last spring I was very 
curious to know the values for the serum protein bound I***, They had 
not measured this. It would have been of great interest had they known 
whether the glands were under maximal stimulus, because in many 
cases they might have found the glands were not resting at all but were 
working at maximal capacity. They could have shown that with I***. 

MODERATOR WERNER: That is right. What they were attempting to 
show in patients with thyroiditis or advanced disease of the thyroid, 
by giving thyrotropin, was such a limited response of uptake or of 
iodine release, that the gland had to be highly diseased throughout. 

Here is one question pertaining to thyroid cancer in the older 
patient, and in the younger patient. We are inclined nowadays to dis- 
miss thyroid cancer as not being a very serious disease. We hear that 
thyroid nodules of the Group I variety will have a life history of 20 
years, or more in some instances. | wonder, Dr. Elliott, whether that is 
true of the patient over 50, or whether one sees a different type of life 
history. 

DR. ELLIOTT: That is not too easy a question to answer, By and 
large, in the older group the thyroid cancers are apt to be more malig- 
nant. As I intimated earlier, we have no Grade III’s that I know of 
under age 49. It is quite true that some of the old people can carry 
metastases for a very long period of time and die from some other 
cause, but in general I would feel that the disease is more malignant in 
the older groups. 

As far as the earlier years of life are concerned our attitude has been 
—and we have not seen too much of the really widespread type of can- 
cer in children—that the lesion should be removed surgically but the 
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child should not be mutilated. 

You may say, “What do you mean by ‘the child should not be 
mutilated’?” | mean by that, that where possible, the sternomastoid 
muscles should be spared, and when possible, at least one of the two 
jugular veins. In summary, as far as children are concerned, we believe 
that they should be approached surgically in much the same fashion as 
the adult, but with somewhat more emphasis directed toward the cos- 
metic result. 

MODERATOR WERNER: Dr. Talbot, is it your impression that thyroid 
cancer in the young, say under the age of 11 or 12, is a more virulent 
disease than after that age? 

pR. TALBOT: We have seen it both ways. When it is in a malignant 
form, it is a very disconcerting disease in the young. 

MODERATOR WERNER: Dr, Stanbury, what is your impression about 
this? Do you think there is an age discrepancy, that cancer is more 
benign in middle age groups and more extreme in the older and younger 
ages? 

DR. STANBURY: Dr. McDermott, of our group, has been analyzing 
our results for several years now and he has drawn life expectancy 
curves on thyroid carcinoma, The curve would suggest it is a far more 
serious matter in the older age group than in the young. This is papillary 
carcinoma, A few years ago we lost a 16 year old girl with papillary 
carcinoma which surely can be, as you indicated, a lethal disease at that 
age. In the aggregate, it does seem to be a more serious problem in the 
older age group. 

MODERATOR WERNER: I think Dr, Sloan and Dr. Frantz have brought 
out that if one views this disease from the standpoint of its duration, 
that one finds a marked correspondence between duration of disease and 
the future projected life history, The patient may have had cancer for 
20 years when first seen and so may have a short life expectancy where- 
as the patient seen early in the disease will tend to have a long ex- 
pectancy. Yet both may experience the same duration of disease. On 
the other hand, it does appear to be a clinical fact that by the time 
people reach the older age groups, they do seem to have a more rapid 
downhill course, even allowing for this fact. Again, as Dr. Talbot men- 
tioned, some of the younger patients may have an extremely abrupt 
course, 

In the field of thyroid cancer, would you tend to give the same 
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prognosis to adenoma malignum or adenocarcinoma of the Group I 
variety as you would to papillary carcinoma, Dr. Elliott? 

pR. ELLIOTT: I can only quote you some figures from a series at 
Presbyterian Hospital. Of the alveolar carcinomas about 25 per cent had 
died; of the papillary carcinomas the figure was around 13 per cent, so 
that at least in this series there did seem to be a difference. But, on the 
other hand, I think it should be pointed out that in recent years at 
Presbyterian Hospital our pathologists have not often been making a 
single diagnosis. The tumors seem usually to be mixed papillary car- 
cinoma and adenoma malignum, not only in the gland but often in the 
metastases. So that it is becoming increasingly difficult to separate these 
two groups as we go along. 

MODERATOR WERNER: /n view of that, Dr. Stanbury, bow does one 
proceed after a radical neck dissection bas been done for papillary or 
possible mixed carcinoma? 

DR. STANBURY: If you have satisfied yourself that no metastases are 
determinable, I believe all you can do is wait and see, Beyond that I 
would not know what to do. I suppose, if you wished, you could try a 
survey of the spine and the rest of the bones after radioactive iodine 
administration. This perhaps would be worth doing. The main thing 
after the radical neck operation is to wait and see if any metastases 
appear. If so we take them out. We have done a good deal of that. We 
have taken off parts of the calvarium and other parts with some success. 

MODERATOR WERNER: Would you advise total lobectomy even if the 
patients had one lobe previously removed, when there is papillary can- 
cer? Would you try to remove the other lobe with a view towards 
making these adenocarcinomatous areas acceptable for I'*! therapy? 

DR. STANBURY: Would you remove the other lobe? You removed 
one side, not the other, I think you can take your choice, If the thing 
had not extended very far, you could try burning out the remaining 
lobe with radioiodide. Pochin does that. You can take it out. I don’t 
know that it makes a whole lot of difference. 

MODERATOR WERNER: [| shall ask Dr. Elliott what he thinks. 

pR. ELLIOTT: We believe that if a positive diagnosis of cancer is 
reported by the pathologist during operation that we are on much safer 
ground if the entire thyroid gland is removed. Our reason for this is 
that we have encountered a number of instances of papillary cancer 
in which there have been multicentric foci of tumor in both lobes, So 
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we believe that there are two reasons for performing total ablation, One 
is the possibility just mentioned of multicentric foci being left behind 
in the opposite lobe, and the other the fact that total thyroidectomy is 
better preparation for future isotope therapy. 

DR. STANBURY: If the neck had already been closed by the surgeon 
and you got your report—that is the way you phrased the question? 

MODERATOR WERNER: With one lobe left behind. 

DR. ELLIOTT: I see. I did not understand that. Under those circum- 
stances if we can get the original slides and get some idea of the nature 
of the tumor, and if we feel fairly certain that there are probably no 
metastases on the side that has been removed, we may observe for a 
while, but my own belief is that these patients are better off if they have 
the other side removed. I think it is safer. 

MODERATOR WERNER: Dr. Talbot, would you have anything to say 
on this? 

pR. TALBOT: If one lobe is left behind, the classic thing to do would 
be, with present knowledge, to complete the lobectomy, do a second 
lobectomy and give I’** and determine if there is significant retention 
within the body. 

MODERATOR WERNER: We should bear in mind the demonstration 
of Dr. Crile and Dr. Astwood who by giving thyroid have actually 
seen regression of pulmonary metastases from papillary carcinoma. If 
this is true, then one might determine if suppression of the pituitary will 
make these tumors, which may possibly still be hormonally dependent, 
recede, Dr. Furth has shown that in experimental tumors many of them 
are hormonally dependent at the earliest stage of their development. 
These are pituitary tumors, Then after several transplants these tumors 
become hormonally independent. For instance, with the thyrotropic 
tumors, as long as they are hormonally dependent, removal of any 
stimulus or administration of thyroid will cause regression of the tumor 
but the minute they become hormonally independent then all these 
measures are futile. Now it may well be that among the papillary 
tumors, a number are hormonally dependent. If such is the case, either 
an absolute hypophysectomy by surgery, or functional hypophysectomy 
by giving thyroid, might conceivably result in very significant disap- 
pearance of these metastases. That is something which we must watch 
with much interest. 

MODERATOR WERNER: Dr. Talbot, 1 have one more question for you 
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which has not yet been answered. How do you treat juvenile non-toxic 
goiters, so-called adolescent goiters? Do you leave them alone or treat 
them? 

pR. TALBOT: We have tended to give pituitary-suppressing doses of 
thyroid and the goiter be made to disappear. However, after having 
listened to these comments about the capacity of the thyroid to suppress 
not only normal tissue but also malignant tissue | am wondering whether 
we may not some time, some day, be riding for a fall on this philosophy. 
On the other hand, these adolescent buds are usually rather smooth and 
they need not concern you too much with regard to nodularity. We 
treat some, and in others proceed in a desultory manner. | rather think 
that the majority of mild, borderline adolescent goiters that we see 
could probably just as well be left alone because they seem to take care 
of themselves. The more sizable ones probably would be much better 
off if kept on the suppressive thyroid for a long period of time and 
might never arrive at the late stage of the cycle where they come to the 
surgeon. What do you think about that, Dr. Elliott? 

DR. ELLIOTT: That sounds reasonable to me. I would say that our 
general policy with regard to non-toxic diffuse goiter has been to leave 
the gland alone. Of recent years particularly, use of thyroid replacement 
therapy in these cases seems to have met with considerable success. We 
do not as a rule remove these glands unless they are of unusual size or 
are causing obstructive symptoms, 

MODERATOR WERNER: Dr. Stanbury have you any views about the 
production of adolescent goiter? 

DR. STANBURY: I think it is a constitutional disease of some sort, but 
that is just begging the question. We have to define what “constitu- 
tional” means sooner or later. I don’t really have any answer to the 
question. I think here in this part of the world it has nothing to do with 
iodine deficiency. 

MODERATOR WERNER: Do you think other readjustments at the time 
of puberty have anything to do with goitrogenesis? 

DR. STANBURY: I strongly suspect that they do. 

MODERATOR WERNER: There is one other important question with 
regard to nodular goiter. Recently Dr. Perlmutter and others have pro- 
posed that if by scanning the thyroid after giving I*** with an auto- 
matic scanning apparatus, one finds areas of low activity, one should be 
extremely suspicious that such an area is malignant. The procedure 
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sounds fairly straightforward. One lets the apparatus go back and forth 
over the neck and all one has to do is pick out an area that is not active. 
If such an area is found then one operates on the patient. This detection 
of cancer assumes great importance because recent figures from the 
Ochsner Clinic and the figures from Brown and his co-workers, tend 
to imply that as much as 25 per cent, 20 per cent at least, of non-toxic 
multinodular goiters have histologic cancer associated with them. 

I want to ask Dr. Stanbury what he thinks of the simplicity or relia- 
bility of this scanning procedure and then I want to ask Dr. Elliott and 
Dr. Talbot what they think of Dr. Frantz expression “pathologist’s 
versus clinician’s cancer” in interpreting the meaning of this recent in- 
crease in incidence of thyroid cancer histologically. Dr. Stanbury! 

DR. STANBURY: In our clinic we don’t have an automatic scanner 
such as Perlmutter is using. We have a hand operated device which has 
been used for some time in developing the concept of cold and hot 
nodule versus cancer. [| think Brown Dobyns had this idea first. It has 
statistical validity. There are certain exceptions. The hot nodule is 
rarely cancerous, but occasionally it is. The cold nodule does have a 
high incidence of cancer but many of them are benign. The figure— 
what did you say? 

MODERATOR WERNER: Twenty per cent from Dr. Ochsner. Dr. 
Brown's came out between 15 and 20 per cent. 


DR. STANBURY: Purely clinical multinodular goiter would be one per 
cent or less. 


MODERATOR WERNER: Do you use this scanning apparatus? 

DR. TALBOT: No. 

DR. ELLIOTT: No. 

MODERATOR WERNER: I should like to point out that a nodule is often 
surrounded by normal thyroid tissue. Therefore you may have a nodule 
that is as cold as it could be and yet back of it have a large thick mass 
of normal thyroid tissue which has taken up a good deal of radioiodine 
and emits gamma rays which easily penetrate a small nodule to reach 
the counting crystal. Thus one may be led astray by a false sense of 
security concerning the nodule. On the other hand, there may be cir- 
cumstances where the converse holds. So I don’t think this procedure is 
completely reliable. Also, one finds that one has a perfectly simple 
non-toxic nodule and yet behind the nodule will be a microscopic 
tumor which one could not possibly identify by clinical methods. 
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This brings up the next question:—W hat is the relative incidence of 
thyroid cancer as diagnosed by the pathologists, compared with that 
diagnosed clinically? Dr. Stanbury has already implied from their 
figures that clinical cancer is very much less. What do you think of 
this question? 

pR. ELLIOTT: As I mentioned in my opening remarks, this is one of 
the problems that is bothering the surgeon profoundly today, because 
there seems little doubt but that pathologists all over the country are 
finding more and more of these microscopic or clinically undetectable 
small cancers, This is very beautifully brought out in a series of a thou- 
sand consecutive and unselected autopsies from the Mayo Clinic which 
was reported by Mortensen, Bennett and Woolner in the Forum of the 
American College of Surgeons several years ago. These observers found, 
in going over the thyroids in this series, that there were 46 malignancies 
in the one thousand thyroid glands of these patients. These glands were 
completely and serially sectioned in very thin saggital slices, after they 
had been first examined in the usual manner by the regular pathologists. 
The glands were then turned over to a special team which went over 
the saggital slices. Of these 46 malignancies in a thousand thyroids, 28 
were primary in the gland proper and 18 were metastatic malignancies 
from elsewhere in the body. Only one of these thousand patients died 
of thyroid carcinoma and that carcinoma was the only one in the series 
recognized clinically. Only two of the primary carcinomas in these 
patients were picked up by the regular pathologists. In other words, 27 
of 28 primary thyroid cancers were unrecognized by the clinician and 
26 of 28 by the regular pathology team. It was only when a special 
team went to work and serially sectioned these glands that all these 
other little tumors were found and I am wondering whether this is not 
what is happening around the country. Pathology laboratories seem to 
be intensifying their search for these smaller tumors and frankly I don’t 
know what their significance is. | doubt that anyone knows their true 
significance at this point. 

DR. STANBURY: Could it be over-reading of sections? 

pR. ELLIOTT: It could indeed. It does nonetheless put the surgeon 
in a bit of a quandary, for this problem seems to be coming up with 
increasing frequency. One rarely feels justified in advising immediate 
reoperation on a patient who has had a partial thyroidectomy for a 
non-toxic nodular goiter in which one of these small, incidental tumors 
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is discovered postoperatively. Our policy has usually been to follow 
the patient closely and to await developments. 

MODERATOR WERNER: Dr. Talbot, if you were given a diagnosis of 
thyroid cancer in a child, would you accept that at face value? 

pR. TALBOT: Yes, I have no choice. 

MODERATOR WERNER: One would conclude that the situation was 
different in a child than in an adult with multinodular goiter and I think 
that the seriousness of thyroid cancer is greater in a child than in 
an adult. 

I believe this concludes our comments. [ should like to thank all the 
panelists for this excellent discussion of a very interesting subject. 
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The Significance of Hydropic Degeneration in the Diabetic Pancreas 


Sypney S. Lazarus AND Bruno W. VoLk 


Isaac Albert Research Institute of the Jewish Chronic Disease 


Hospital and the 


Department of Pathology, Albert Einstein College of Medicine, New York 


Vacuolization, or so-called “hydropic de- 
generation,” of the beta cells of the islets 
and of duct epithelium is one of the few 
specific morphologic alterations of the pan- 
creas which may be found in both human 
diabetes mellitus and in experimental dia- 
betes in animals. Because it was not pos- 
sible with the techniques then available to 
demonstrate fat or glycogen or other ma- 
terial in swollen vacuolated cells this lesion 
was considered originally to be a degenera- 
From 
studies on partially pancreatectomized dogs 
Allen advanced the hypothesis that during 
the development of diabetes the beta cells 


tive one, due to imbibition of fluid. 


are stimulated to increase their insulin out- 


put until they become functionally ex- 
hausted. Morphologically, this was thought 
to be evidenced by the “hydropic degener- 
ation” of the beta cells. This hypothesis did 
not, explain the 


vacuolization of pancreatic ductular epithel- 


however, concomitant 
ium, since the latter cells have no known 
endocrine function. In an attempt to find 
a common pathogenetic denominator it was 
suggested that the ductal lesion could be 
considered as being due to “exhaustion of a 
Most 
workers emphasized the beta cell hydropic 
degeneration as a characteristic lesion of the 
pancreas in experimental diabetes resulting 
from functional overstrain. In many in- 
stances the duct epithelial vacuolization was 


proliferative function”. subsequent 
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not reported or remained as a more or less 
unexplained concomitant. 

Recently it has been shown that glycogen 
is contained in the vacuolated pancreatic 
beta cells and ductular epithelium in ex- 
perimental and human diabetes mellitus. 
The characteristic appearance of the hydro- 
pic cells is attributable to artefactual re- 
moval of the intracytoplasmic accumulations 
of glycogen rather than of excessive quan- 
tities of water. It was suggested that this 
glycogen accumulation might represent 
merely one component of the widespread 
pathologic glycogen deposits found in dia- 
betes or alternatively that it might be in- 
dicative of proliferative activity of duct 
epithelium with deranged islet regeneration. 
More recently it has been demonstrated that 
in cortisone-induced rabbits 
ductular glycogen infiltration actually pre- 
cedes these changes in the beta cells. This 
observation 


diabetes in 


almost to exclude the 
“functional exhaustion” hypothesis of hydro- 
pic change, unless the lesions of the beta 
cells and those of the duct epithelium could 
be thought of as being distinctly separate 
and of different etiologies. This latter idea 
is negated, however, by known facts. This 
finding was considered, therefore, to indicate 
that the pathogenetic mechanism for pan- 
creatic glycogen deposition in diabetes was 
similar to that for other organs and was re- 
lated to increased glucose transfer across 


seemed 


af 
A 
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cell membranes in the presence of hyper- 
glycemia. 

It was considered of importance to de- 
termine whether as a general phenomenon 
for various types of experimental diabetes 
ductular glycogen deposition precedes that 
in beta cells. For this purpose experiments 
were carried out in rabbits and in dogs. The 
rabbits were divided into two groups. One 
received 5 to 


group 10 mg. per kilo of 


hydrocortisone daily intramuscu- 
The other 
group was given 3 mg. per kilo of hydro- 
cortisone acetate daily in conjunction with 
1 mg. per kilo of growth hormone sub- 
cutaneously for periods of up to 14 days. 


acetate 


larly for one to 28 days. 


The dogs were divided into four groups, The 
first group received 3 mg. per kilo of puri- 
fied 


ously 


pituitary growth hormone subcutane- 
for periods of up to 14 days. The 
second group was subjected to 85 per cent 
The third 


group also underwent 85 per cent partial 


partial pancreatectomy only. 
pancreatectomy; however, after a recovery 
period of one week each dog received 8 
mg. per kilo of cortisone acetate intramus- 
cularly daily for periods of up to four 
weeks. An additional two dogs were treated 
similarly except that after three weeks of 
cortisone they were given 3 mg. per kilo 
daily of growth hormone for periods of 
up to 19 days. Control experiments were 
carried out on normal rabbits and dogs. The 
animals were sacrificed at various time 
intervals and the morphology of the pan- 
creas was compared with the degree of 
diabetes. 

In the present study it was found that 
vacuolization due to glycogen deposits is 
normally present in the ductular epithelium 
in the adult while it is 


in the untreated rabbit. In both the 


canine pancreas, 
absent 
rabbit and dog during the development of 
diabetes, by whatever method produced, 
vacuolization of duct epithelium due to gly- 
cogen infiltration appears prior to and in 
the absence of the appearance of glycogen 
in the beta cells. The glycogen was found 
in the beta cells of both animal species only 
at a comparativel; late stage. 

It may be concluded from these experi- 
ments that the prior deposition of glycogen 


in duct epithelium is a general phenomenon 


for various types of diabetes. Since obvious- 


ly no stimulation of ductular secretory 
function can be postulated, these observa- 
tions are in strong opposition to the con- 
cept that hydropic degeneration is the his- 
tologic expression of a degenerative process 
which results from functional exhaustion. 
The predominance of glycogen deposition 
in the ducts over that in beta cells also 
makes very unlikely the concept that a pe- 
culiarity of beta cell metabolism related to 
insulinogenesis is the pathogenetic mechan- 
ism. It would seem more logical to consider 
this morphologic change as being merely 
one facet of the ubiquitously increased cel- 
lular glycogen deposits that are known to 
occur in diabetes and similar to those ob- 
served in renal tubular epithelium and in 
muscle, especially of the heart. The explana- 
tion for the initial appearance of glycogen 
in duct epithelium is not known. However, 
it may be related to an increased glucose 
the external 


concentration in pancreatic 


secretion in the diabetic animal. 

This change in viewpoint, that beta cell 
vacuolization rather than being a degenera- 
lesion due to exhaustion is 


tive merely 


glycogen infiltration as a consequence of 


hyperglycemia may have further implica- 
tions. In other situations glycogen may ac- 
cumulate within cells without causing their 
that the 
present concept that glycogen infiltration in 
the beta cells is part of the pathogenetic 
mechanism which leads to their disintegra- 


destruction. It, therefore, seems 


tion and to permanent experimental diabetes 
may have to be revised. However, at pres- 
ent no alternative explanation is available. 


DISCUSSION 


EUGENE L. OPIE: Is it possible to 
bring the glycogen deposit into relation with 
the beta granules? 


SYDNEY S. LAZARUS: The original ex- 
planation for the development of hydropic 
change was that in the process of exhaustion 
of beta cells the first morphologic alteration 
seen was degranulation, which was consid- 
ered an early sign of increased function of 
the beta cells. Supposedly when the beta 
cells become completely exhausted, they then 
develop hydropic degeneration. We know 
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that beta cell degranulation is a sign of 
stimulation of beta cells to increased insu- 
lin output, and it seems rather unfortunate 
that both these changes take place appar- 
ently under the stimulus of hyperglycemia, 
that cell 
rather earlier in the course of events than 


and beta degranulation occurs 
does the deposition of glycogen within the 
cell. However, it is my personal feeling that 
these two phenomena are not pathogenetic- 
both 


reflect to a cer ain extent the presence of 


ally related, except insofar as_ they 


hyperglycemia. 


BRUNO W. VOLK: I should like to 
answer Dr. Opie’s question further by ad 
ding that it has lately been observed that 
the sulfonylureas produce frequently com 
plete degranulation of the beta cells in the 
absence of vacuolization and glycogen in- 
filtration. I that this 


his question at least to some degree. 


believe may answer 


MAX WACHSTEIN: I 


ask whether 


like to 


between 


should 
there is any relation 
the deposition of glycogen in the pancreas 
and the blood sugar. It has been shown that 
in rats the deposition of glycogen is de- 
pendent upon the height of the blood sugar. 
The reversion of high to normal blood sugar 
levels is accompanied by the disappearance 
of histochemically demonstrable glycogen in 
diabetic rats." The deposition of glycogen in 
the kidney obviously follows the overloading 
of the glomerular filtrate with sugar. It is, 
however, not clear as yet why in the human 
diabetic kidney the glycogen is deposited 
mainly in the terminal portions of the proxi- 
mal convoluted tubules and in experimental 
animals in the ascending limbs of Henle’s 
loops, as has been demonstrated by Oliver.* 
Have you any idea why glycogen is so 
selectively deposited in the ductules and the 
beta cells of the pancreas in your experi- 
mental animals? 


SYDNEY S. LAZARUS: Dr. Wach- 
stein’s question is really to the point. The 
fact that glycogen appears earlier in the 
ductular epithelium might be due to the 
fact that the 
the external pancreatic secretion is directly 
the 
This may result in increased absorption of 


concentration of glucose in 


related to concentration in the blood. 
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glucose by the duct epithelium from the 
external pancreatic secretion which is con- 
verted to glycogen. Then we come to the 
problem of why after glycogen is present 
in the ductular epithelium, do we next see 
it in the beta cells? For this at the moment 
there is no ready 
the fact 


of slides it may be seen that when there is 


explanation, except for 
that on rather careful examination 


only a small amount of glycogen in the cell, 
this little bit 
pole. It therefore probably appears in the 


is present at the capillary 
heta cells more or less selectively after the 
duct epithelium because of the high vascu- 
larity of the islets. In one of the slides I 
showed there was glycogen in the acinar 
epithelium, and in some other of our ani- 
mals we also found glycogen in other places 
in the pancreas, so that I do not think this 
can be considered a selective thing for the 
beta cells. 

\s for the blood sugar level at which this 
phenomenon appears, this question leads to 
the problem of how we estimate the sev- 
erity of diabetes. Apparently there are two 
factors involved. One is the height of the 
blood sugar, and the other is the length of 
time this high blood sugar is maintained, 
With a lower elevation of blood sugar of 
longer duration we may find glycogen only 
in the ductular epithelium; with a very high 
elevation of blood sugar of shorter duration 
find both ductular 


we may glycogen in 


epithelium and beta cells. 


SIGMUND L. WILENS: I 


work with Dr. Stumpf*® a couple of years 


did some 


ago, in which we injected rabbits intra- 
muscularly with cortisone over a long period. 
We found quite frequently that the acinar 
tissues were considerably damaged and _ in 
some instances there were peripancreatic 
fat necroses. The islets also were hyper- 
plastic, but as far as we could make out, 
related to the 


acinar 


the acinar change was not 


islet one. Have you noticed such 
change, and do you feel that it is associated 


with the diabetic state in these animals? 
SYDNEY 5S. 
Queen's 


worked on 


LAZARUS: 
University Dr. Bencosme and I 
the effect of the 
rabbit pancreas. We observed similar pheno- 


While at 
cortisone on 


mena, and were quite puzzled by the pres- 


2 
Ags 
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ence of these changes in the exocrine tissue. 
Eventually we came to the conclusion that 
they were not related to the diabetes. They 
may have had to do either with the devel- 
opment of infection in animals treated with 


cortisone for long periods, or perhaps they 


might have had to do with changes in the 
salt treated 
with cortisone over a long time develop 


and water balance. Animals 
within the ductular epithelium inspissated 
secretion and ductular proliferation occurs, 
the same as after ligation of the pancreatic 
duct. However, when you ligate the main 
this 


throughout the entire pancreas. When you 


pancreatic duct, occurs generally 


give cortisone it is confined to individual 
lobules. Many people who have administered 
cortisone have interpreted the proliferation 


of ductular epithelium as part of a process 


cells under the 
influence of the cortisone. In our work we 
that 
and came to the conclusion that it was re- 


of new formation of beta 


could not substantiate interpretation 


lated to the development of infection, or 
else was due to ductular obstruction because 


of changes in viscosity of the secretory 


material in the duct lumina. 
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Pancreatic Morphology in Diabetic Animals and Man 


(Abstract) 


W. Srancey Harrrorr 


Washington 


Extensive quantitative and qualitative in- 
vestigations of the morphology of the islets 
of Langerhans in man and in animals have 
established many criteria for their normal- 
ity. Advances in tinctorial techniques have 
confirmed and extended the earlier investi- 
gations. Further advances in the morphology 
of the pancreatic islets will probably come 
from application of electron microscopic 
techniques. Some early results in this field 
obtained by Dr. Paul Lacy in our labora- 
tory were briefly presented, 

Diabetes can be produced in experimental 
animals by a variety of methods including 
surgical, hormonal, and toxic. All result in 
destruction or removal of either beta cells 
or their granules with an accompanying ce- 
of extractable insulin. 
There is no method of producing experi- 


crease in amounts 
mental diabetes in an animal which leaves a 
significant amount of insulin in its pancreas 
at autopsy or significant numbers of granules 
in its beta cells. This fact is in sharp con- 
tradistinction to the universally conceded 
failure to demonstrate significant pathologic 
lesions in the islets of probably one fourth 
of all adult diabetics coming to autopsy. 
Although insulin and beta cell granules in 
the pancreases of adult diabetics are signifi- 
‘antly less than in non-diabetics, there is 
considerable overlap between the two 
groups, and many diabetics, unlile the ex- 
perimental animals, have pancreases that 
contain appreciable amounts of both ex- 
cell 
Juvenile diabetics differ, nowever, in that 


tractable insulin and beta granules. 
almost without exception tiiile or no insu- 
lin or beta cell granules car be found in 
their 
islets of adult diabetics include 
generative changes of the beta cells accom- 


degranulation, basement-mem- 


islets. Demonstrable lesions in the 


various de- 
panied by 
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University, St. 


Louis 


and 
the 
is accompanied, if not pre- 
ceded, by rather striking degrees of fatty 
degeneration. It is possible that all these 
various abnormalities represent stages in the 
progression of a single type of lesion. Re- 
cent 


brane reduplication, 
fibrosis. At 


hyalinization 


certain stages at least, 


hyalinization 


substantiates 
the impressions of earlier observers that in 


mensurational evidence 
the pancreases of some diabetics islets may 
regenerate, a reassuring note to those who 
have not given up searching for the factors 
that control islet hyperplasia, thus offering 
hope for discovering a cure of the disease 
for at least some individuals at some future 
date. 


DISCUSSION 


EUGENE L. OPIE: I 


some time the impression that 


have had for 
histologic 
study of the pancreas with diabetes had 
gone out of fashion, but what I have heard 
tonight has changed this opinion. We have 
had from Dr. Hartroft an illuminating re- 
view of important observations that have 
been made recently by him and his asso- 
ciates, and from Dr. Lazarus and Dr. Volk 
have learned the cause and nature of the 
glycogen deposit in the organ. Dr. Hartroft 
shown that the 


opens new fields of investigation in path- 


has electron 


microscope 
ology. His electron microscopic picture of 
beta cells with alloxan diabetes makes the 
sequence of events quite obvious. As he has 
pointed out, it explains the hypoglycemia, 
presumably referable to the escape of in- 
sulin, that occurs in rabbits following al- 
of the 
beta cells is evident, whereas other islet cells 
escape. 

With regard to degenerative changes in 


loxan administration. Destruction 


— 
“a 
‘he 
Dy 
a 


68 W. S. 


HARTROFT 


the islets, destructive changes like hyaline 
degeneration or fibrosis should be regarded 
as the end-results of severe injury of islet 
cells which has occurred earlier. Lymphoid 
infiltration of the islets has been described 
repeatedly, especially in young persons. It 
is presumably the result of an injury that 
has brought about an inflammatory reaction. 
The electron microscope will perhaps reveal 
these changes. 

I have long been impressed with the im 
portance of hyperplasia of the islands of 
Langerhans in association with diabetes mel- 
The islet 
of the acini have astonishing ability to re 
The 


creatic lesion with diabetes, as we see it at 


litus. cells in contrast with those 


generate under some conditions. pan 


autopsy, is the end-result of a balance be 
tween destructive changes affecting the isl- 
The fre- 


diabetes as 


ands and regeneration of them. 


quency of normal islands with 
revealed in the statistics of Shields Warren 
in the first two editions of his book is much 
than that 


American and German reports. In the third 


greater obtained from earlier 


edition, with LeCompte, normal islands 


of Langerhans in a considerably greater 


found even more fre- 


that 


cases for re- 


number of cases are 


quently. It may he possible insulin 


gives opportunity in some 
generative changes in the islands and actual 


cure of the disease. 


BRUNO W. VOLK: We are 
the work Dr. Hartroft 
association with Dr. Wrenshall on the quan 
cell 


concentration of the 


all familiar 


with carried out in 


titation between the beta granules and 


insulin pancreas. Dr. 


Hartroft 
ciates with the aid 


mentioned that he and his asso- 


of the electron micro- 
scope were able to follow the breaking up 
of the beta cell granules. I wonder whether 
he has been able to follow the insulinogenic 
function of the beta cells by subjecting 
these cells to overstrain, thereby studying 
the development of the beta cell granules 


under various experimental conditions. 


W. STANLEY HARTROFT: The 


of beta cell granules appears to vary with 


size 


certain physiologic and non-physiologic 
stimuli. Rats were stomach-fed glucose in 


killed at 


minutes to 3 hours), starting out 


intervals (30 
with a 


water and various 
starved animal. Sections of pancreas were 


stained with aldehyde 
of beta 


under these physiologic conditions, but the 


fuchsin technique. 
Degranulation cells did not occur 
granules were smaller in the animals that 
had received the glucose. Dr. Lacy is re- 
peating this experiment with the electron 
microscope, and actually measuring the size 


of the granules. 


SIGMUND L. WILENS: 


principle in endocrinology that the paren- 


There is a 


teral administration of a hormone will affect 
the tissues that ordinarily produce that hor- 
mone. What effect, if any, do you think that 
the prolonged administration of insulin has 
en the morphology of islet tissue? 


W. STANLEY HARTROFT: I have 
seen in my own experiments with rats which 
have had large doses of insulin for quite a 
long period of time, some degranulation of 


beta cells, although not to a striking degree. 
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MONTHLY PANEL MEETINGS FOR THE GENERAL PHYSICIAN 
Sixth Series — 1957-1958 


(Please Note: For the current academic year these meetings will be held on the 
SECOND TUESDAY of the month, November 1957 through April 1958, 
at 4:30 p.m., in Room 20 at the Academy.) 
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1958 Moderator: Tuomas P. Atmy 


TUESDAY COMMON UROLOGICAL PROBLEMS IN GENERAL PRACTICE 


February 11 Moderator: Victor F. 
1958 


TUESDAY MANAGEMENT OF HEMORRHAGIC STATES 


March 11 Moderator: Louis R. Wasserman 
1958 


TUESDAY EVALUATION AND MANAGEMENT OF FATIGUE 


April 8 Moderator: To be announced 
1958 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street ° New York 29, N. Y. 


THE LOUIS LIVINGSTON SEAMAN FUND 


The New York Academy of Medicine announces the availability 
of the Louis Livingston Seaman Fund for the furtherance of research 
in bacteriology and sanitary science. Nineteen hundred dollars is avail- 
able for assignment in 1958. This Fund was made possible by the terms 
of the will of the late Dr. Louis Livingston Seaman, and is administered 
by a Committee of the Academy under the following regulations: 


1. The Fund will be expended only in grants-in-aid for investiga- 
tion or scholarships for research in bacteriology or sanitary science. 
Expenditures may be made for: 

a. Securing of technical help 
b. Aid in publishing original work 


c. Purchase of necessary books or apparatus 


2. The Committee will receive applications either from institutions 
or individuals up to March 1, 1958. Communications should be ad- 
dressed to Dr. Wilson G. Smillie, Chairman of the Louis Livingston 
Seaman Fund, 105 East 22 Street, New York 10, New York. 
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POSTGRADUATE RADIO PROGRAMME OF 
THE NEW YORK ACADEMY OF MEDICINE 


Arranged by the Committee on Medical Information 
In Cooperation with the Committee on Medical Education 


and the Graduate Medical Faculty of The New York Academy of Medicine 


Thursdays—9:00 P.M.—10:00 P.M. Station WNYC-FM—93.9 megs. 


2—OPERATION OF A RHEUMATOLOGY CENTER IN PARIS— 
Stanislas de Séze, Professor of Clinical Rheumatology at the University 
of Paris. 


SOCIAL AND ECONOMIC CHANGES IN CONTEMPORARY 
AMERICAN FAMILIES—Paul C. Glick, Ph.D., Chief, Social Statistics 
Branch, U. S. Bureau of the Census. 


9—LATEST THERAPEUTIC DISCOVERIES IN PSYCHIATRY—Jean 
Thuillier, Director of the Biology Laboratory at the Clinic for Mental 
Diseases of the University of Paris. 


AN ENDOCRINE PROBLEM (Clinical-Pathological Conference) Part 
I—John G. Kidd, Chairman, Professor of Pathology, Cornell University 
Medical College, with Claude E. Forkner, Abbie I. Knowlton and Louis 
J. Soffer. 


. 16—THE IMPORTANT PROBLEMS RAISED BY THE ORGANIZA- 
TION OF PUBLIC HEALTH IN FRANCE—Eugéne Aujaleu, Director 
General of the Ministry of Public Health. 


AN ENDOCRINE PROBLEM (Clinical-Pathological Conference) 
Part Il. 


. 23—MEDICAL INSTRUCTION IN FRANCE—Robert Debré, Professor 
of Clinical Pediatrics; Member of the Academy of Medicine. 


INTRACEREBRAL HEMORRHAGE OF VARYING ETIOLOGY 
AND ITS SURGICAL TREATMENT—Leo M. Davidoff, Professor and 
Chairman, Department of Surgery, Albert Einstein College of Medicine. 


RELATION OF INCREASED LONGEVITY TO NEOPLASIA—C. P. 
Rhoads, Director, Sloan-Kettering Institute for Cancer Research. 


. 30—MEDICAL RESEARCH IN FRANCE—Louis Bugnard, Director of 
the National Institute of Hygiene. 


THE CONFEDERATE MEDICAL OFFICER IN THE FIELD—H. H. 
Cunningham, Ph.D., Professor of History and Chairman, Department of 
Social Sciences, Elon College, North Carolina. 
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a superior psychochemical 
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minor and major 


emotional disturbances 


dihydrochloride brand of thiopropazate dihydrochloride 


@ more effective than most potent tranquilizers 
@ 2s well tolerated as the milder agents . 


@ consistent in effects as few tranquilizers are 


Dartal is a unique development of Searle Research, 
proved under everyday conditions of office practice 


It is a single chemical substance, thoroughly tested and found particularly suited 
in the management of a wide range of conditions including psychotic, psycho- 
neurotic and psychosomatic disturbances. 


Dartal is useful whenever the physician wants to ameliorate psychic agitation, 
whether it is basic or secondary to a systemic condition. 


In extensive clinical trial Dartal caused no dangerous toxic reactions. Drowsiness 
and dizziness were the principal side effects reported by non-psychotic patients, 
but in almost all instances these were mild and caused no problem. 


Specifically, the usefulness of Dartal has been established in psychoneuroses with 
emotional hyperactivity, in diseases with strong psychic overtones such as ulcera- 
tive colitis, peptic ulcer and in certain frank and senile psychoses, 


Usual Dosage e In psychoneuroses with anxiety and 
tension states one 5 mg. tablet t.i.d. 


e In psychotic conditions one 10 mg. tablet t.i.d. 
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All Symposia may be obtained by applying directly to the publishers indicated. 


+ Out of print. 
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she needs support, too... 
during pregnancy and throughout lactation 


KAPSEALS® 


vitamin-mineral combination 


She balances her nutritional needs by adding to her diet NATABEC Kapseals prescribed 
by her physician. As a dietary supplement, NATABEC provides vitamins and minerals for 


nutritional support, helping to promote better present and future health for the mother and 
her child. 


each NATABEC Kapseal contains: 


Synkamin® (vitamin K) 


Calcium carbonate ........ 600 mg. (as the hydrochloride). . . . O05 mg. 
. 400 units Nicotinamide (niacinamide) . . . . 10mg. 
Vitamin B, (thiamine) mononitrate . . . 3mg. Vitamin B, (pyridoxine hydrochloride) . . 3 mg. 
Vitamin B, (riboflavin) . .. . . . 2mg. Vitamin C (ascorbic acid) ..... . . 50mg. 
Vitamin B,, (crystalline) . . . . Vitamin Ai 4,000 units 


Folic acid 


. Intrinsic factor concentrate... .. 


dosage 


As a dietary supplement during pregnancy and throughout lactation, one or more Kapseals daily. Available 
in bottles of 100 and 1,000. 


PARKE, DAVIS & COMPANY 
*i-* pEeTROIT 32, MICHIGAN sorts 
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newest therapy eye 


TETRACYCLINE 


no sting 
no smear 


no cross 
contamination 


OPHTHALMIC 


SUSPENSION 18% 


..Just drop on eye...spreads in a wink! Pro- 
vides unsurpassed antibiotic efficacy in a wide 
range of common eye infections... dependable 
prophylaxis following removal of foreign bodies 
and treatment of minor eye injuries. 


SUPPLIED: 4 cc. plastic squeeze, dropper bottle 
containing ACHROMYCIN Tetracycline HCI (1%) 
10.0 mg., per cc., suspended in sesame oil...retains 
full potency for 2 years without refrigeration. 


*REG. U.S. PAT. OFF. 


Lederte LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY. PEARL RIVER. NEW YORK 
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your patients with generalized gastrointestinal 
complaints need the comprehensive benefits of 


Tridal 


(DACTIL® + PIPTAL®—in one tablet) 


rapid, prolonged relief throughout the G.I. tract 

with unusual freedom from antispasmodic 

and anticholinergic side effects 

One tablet two or three times a day and one at bedtime. Each TRIDAL tablet 
contains 50 mg. of Dactil, the only brand of N-ethyl-3-piperidyl 


LAKESIDE diphenylacetate hydrochloride, and 5 mg. of Piptal, the only brand 
14357 of N-ethyl-3-piperidyl-benzilate methobromide. 
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THEO. E. OBRIG, INC. 


specialists in fitting contact lenses 
for more than a quarter century 


Theo. E. Obrig, Inc. fits contact lenses only upon pre- 
scription and under the supervision of a physician. 


Expert in fitting all types of contact lenses including 
Lacrilens® and latest forms of cornea lenses. 


Lacrilens® and corneal type lenses can be worn for long 
periods of time in aphakia. 


Lacrilens® is particularly recommended for all sports 
including swimming. 


Careful attention to referred cases. 


Theo. E. Obrig, Ine. 
49 East 51st Street 
New York 22 PLaza 8-0973 


FELLOW PHYSICIANS 


Requests for help for our colleagues in need 
throughout the State are increasing steadily. Will 
you make it possible for us to respond to these 


urgent appeals by sending a contribution to 


PHYSICIANS’ HOME 
386 Fourth Avenue * New York 16, N. Y. 
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Brighten the day 


for the chronically fatigued, the chronically ill, the convales- 
cent, the apathetic and depressed older patient, the post- 


partum patient, the oversedated, the retarded child 


Ritalin: 
hydrochloride 


(methy!phenidate hydrochioride CIBA) 


a new mild antidepressant, chemically unrelated to 
the amphetamines. Ritalin brightens outlook and 
renews vigor—counteracts drug sedative effects — 
often improves performance in the elderly. In most 
cases, Ritalin does not overstimulate, has little or 
no effect on appetite, blood pressure or pulse rate. 


Average dosage: 10 mg. b.i.d. or t.i.d. 


Supplied: TABLETS, 5 mg. (yellow), 10 mg. (light blue), CRRA 
20 mg. (peach colored). SUMMIT, N. J. 
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Herald Square, N. Y. Roosevelt Field, Long Island 


Parkchester, Bronx Jamaica, Queens 


White Plains, N.Y Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


PLASTIC AND GLASS EYES 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


KALAK is a non- 
laxative, alkaline diuretic 
buffer— side _ reactions 


from aureomycin — terra- MAGER & 


mycin — sulfas — penicillin 
are reduced through the GOUGELMAN, Inc. 


use of KALAK — KALAK 
ntains only those salts NORMALLY 
PRIVATE FITTINGS 


t in plasma. . . . IT IS BASIC! 


KALAK WATER CO. © EXPERIENCE & SKILL 
of NEW YORK, Inc. 
120 East 56th St., N. Y. 22 
for acidosis due to nausea — in nephritis Telephone PLaza 5-3756 
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a new useful dosage form of Equanil 


* 


Especially coated, easy to swallow 

Tranquilizer-conscious patients will not recognize new ye ‘low tablets 
Different from regular 400-mg. and 200-mg. tablets 

Same indications, same dosage as original EQUANIL 


NOW YOU HAVE A CHOICE OF 3 EQUANIL TABLETS 


200 mg. 
Distinctive, shield-shaped, 
scored tablets for fine dosage 
adjustment, bottles of 50. 


—A Wyeth normotropic 
drug for nearly every 
patient under stress 
*Trodemark. tPrometh 
Wyeth. 

Wyeth 


Philedeiphis 1, Pe. 
Meprobamate, Wyeth 


400 mg. 
Yellow tablets, bottles of 50. 
400 mg. 
4 Regular, scored, white 
tablets, bottles of 50. 
® 
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AN 
HABITUAL 
ABORTER 


expecting 
again? 


Prescribe Nugestoral for the habit- 
ual aborter who “expects again.” 


By supplying five agents known 
to contribute to fetal salvage, 
Nugestoral helps you bring your 
abortion-prone patients to term. 


Each daily dose of three Nugestoral 
tablets provides Progestoral® (ethis- 
terone) , 45 mg; hesperidin complex, 
525 mg; ascorbic acid, 525 mg; 
sodium menadiol diphosphate (vi- 
tamin K analogue), 6 mg; dl, alpha- 
tocopherol acetate, 10.5 mg. 


In packages of 30 and 100 tablets. 


NUGESTORAL 


Organon inc 


ORANGE, NEW JERSEY 
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EVERY WOMAN 


WHO SUFFERS 


IN THE 


MENOPAUSE 


DESERVES 


“PREMARIN: 


widely used 


natural, oral 


estrogen 


AYERST LABORATORIES 
New York, N.Y. @ Montreal, Canada 
5645 


SATISFACTION GUARANTEED 
Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 

Referred Cases Carefully Attended 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street 
NEW YORK, N. Y. Tel. Eldorado 5-1970 


PROTEIN-BOUND IODINE 
TOTAL IODINE 


PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID CHEMISTRY 
CLINICAL CHEMISTRY 


BOSTON MEDICAL 
LABORATORY 


Directors 
JOSEPH BENOTTI NORBERT BENOTTI 


Medical Director 
FRANCESCA M. RACIOPPI, M.D. 


19 Bay State Road 
Boston 15, Mass. 


CO 6-3402 


PROMPT SERVICE 
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minor 
chemical 
changes 

can mean 
major 
therapeutic 
improvements 


Medrol 


The most 

efficient of all 
anti-inflammatory 
steroids 


Supplied: Tablets of 4 mg., in bottles 
of 30, 100 and 500. 


STRADEMARK FOR METHYL PREONISOLONE, UPJOHN 


Lower dosage 
(% lower dosage 
than 
prednisolone) 


Better tolerated 
(less sodium 
retention, less 
gastric irritation) 


For 

plete information, consult 
your Upjohn representative, 
or write the Medical Department, 
The Upjohn Company, 
Kalamazoo, Michigan. 
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anginaphohia 


when the temperature falls, fear needn't rise! 


The agonizing dread of angina pectoris leads 
the patient to fear an attack whenever he must 
step out into bitter cold. Inevitably, anticipa- 
tion rivals exposure as the precipitating factor. 


Remove the fear factor: Peritrate assures pro- 
longed coronary vasodilatation, helps prevent 
attacks of angina, and automatically reduces 
the ever-present fear of attacks. Even though 
the patient cannot ignore previous restrictions, 


routine use of Peritrate helps to 

= reduce the number and severity of attacks 
= decrease nitroglycerin dependence 

= increase exercise tolerance 

s improve abnormal! EKG patterns 

Fear in the foreground? For the unduly fear- 
ful patient, Peritrate with Phenobarbital creates 
a more favorab‘e clinical climate for long-range 
Peritrate prophy!axis. 


Usual dosage: 20 mg. of Per‘trate before meals and at bedtime 


(@RAND OF PENTAERYTHRITOL TETRANITRATE). 
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for those with 


PARKINSONISM 


“...in our experience procyclidine (Kemadrin) proved a worthy 
addition to the therapy of parkinsonism, because it afforded relief 
to many patients who had failed to respond to other drugs. It 
exerts an action against all symptoms of parkinsonism. . . hence it 
may be employed as the basic drug in commencing treatment 
with new cases.” 

Zier, A. and Doshay, L. J.: Procyclidine Hydro- 


chloride (Kemadrin) Tr of Parki 
in 108 Patients, Newrology (July) 1957. 


“..,in our series of 30 severe Parkinsonism sufferers, 21 obtained 
moderate to good relief with the use of this new agent, Kemadrin, 
in combination with other drugs.” 


Lerner, P. F.: Kemadrin, 2 New Drug for Treat- 
ment of Parkinsonian Disease, J. Nerv. & Ment. 
Dis. 128:79 (Jan.) 1956. 


Smoother activity, 
and brighter expression 


Alse indicated for the treatment of drug-induced 
symptoms resembling parkinsonism, developing 
during treatment of mental patients. : 


*KEMADRIN’ brand Procyclidine Hydrochloride 
Tablets of 5 mg,, scored. Bottles of 100 and 1,000. 


& BURROUGHS WELLCOME & CO, (U.S.A.) INC., Tuckahoe, N.Y. 
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Leaveli & Clark 
NEW Second Edition 


PREVENTIVE MEDICINE 


FOR THE DOCTOR IN HIS COMMUNITY 
An Epidemiologic Approach 


By Hagh Rodman Lvevell, M.D., @ 
E. Gurney Clark, M.D., Dr.P.H., with 19 contributors. 


FRORMERLY titled Textbook of Preven- 
tive Medicine, this new edition will be 
of special importance to the general practi- 
tioner, and all physicians interested in public 
health and prevertive medicine. Emphasizing 
the epidemiologic approach to preventive 
medicine, the book has the following objec- 
tives: Points out the value of practicing medi- 
cine with a preventive point of view and to 
motivate practitioners to incorporate this con- 
cept in their practice. Develops this approach 
so that the private practitioner can see 

appreciate the whole picture of community 


health activity. Gives an of the 
essentials involved in promoting health and 
preventing disease. Expands the concept of 
preventive medicine for wider application. 
Additionally, this new second edition points 
out how the doctur and his patient can apply 
preventive measures at each point in the na- 
tural history of disease where the greatest 
effect will be produced. The authors also de- 
scribe the health facilities which the average 
community provides in order that the doctor 
can use to best advantage in caring for 
his patients. in Press. 


NEW Second Edition 
VanderVeldt & Odenwald 


PSYCHIATRY and CATHCLICISM 


By James H. VanderVeldt, O.F.M., Ph.D., and Robert P, Odenwald, M.D., F.A.P.A. 


i this new edition, the 
authors, Father James H. 
VanderVeldt and Dr. Robert P. 
Odenwald, have greatly expand- 
ed and brought up to date the 
material contained in this work. 
Of special note is the extensive 
use of the directives of Pope 
Pius XII on psychiatry and psy- 
chotherapy according to the al- 
locutions of His Holiness which 

appeared after the 


orders is treated in clear and 
understandable language. The 
most recent developments and 
_ in psychotherapy are dis- 

im greater detail than in 
oe fe first edition and the book in- 


cludes extensive raterial on the 
new drugs, especiaily the tran- 
quilizers. Modern ideas about 
lobotomy, treat- 
ment, and the possible bio- 
chemical cause of mental disease 
are presented. 


Four new chapters have been 
added dealing with Psycho- 
therapy, Freudian Psychoanaly- 
sis, New Trends in Psychother- 
apy, and Psychodynamics. The 
chapters on psychopathic per- 
sonalities and social work have 
been completely rewritten and 
bibliographies at the end of 
each chapter have been brought 
up to date. 474 pages, 6 x 9, 
Text Edition: $6.25. 


BLAKISTON Division MoGRAW-HILL BOOK CO, 330 west Y., 36, 
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